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Preface 


The recent boom in futures trading has sparked in turn a surge in 
books on speculation in futures contracts, on the historical patterns 
in commodity prices, and on the mechanics of futures trading. I 
hope with this book to contribute something different. I have not 
tried to set up a system that would predict the prices for different 
delivery dates and locations but have instead concentrated on ex- 
plaining the patterns among them. I have done so by connecting 
these patterns to general economic principles rather than by taking 
an empirical approach. The reader should not expect, therefore, to 
find interviews with processors and commodity dealers, nor surveys 
of the ways they use futures markets. Still, I hope it is clear that 
these handlers of commodities remain the centerpiece of my study, 
because they, rather than speculators or brokers, have the greatest 
effect on the patterns in prices and on the viability of futures 
markets. 

This book offers a new explanation of the function of futures 
markets: that dealers use them as part of an implicit method of 
borrowing and lending commodities. My argument counters the 
heretofore accepted wisdom that dealers in commodities employ fu- 
tures markets to insure their inventories against the risk of fluctuat- 
ing prices. Futures markets are believed to be most closely related to 
insurance markets, yet the appropriate analogy should be money 
markets. Futures prices for different delivery dates serve to express 
a term structure of commodity-specific interest rates, in much the 
same way money markets do for money. 

Futures markets have too often been examined in isolation from 
other markets in the economy. Although such an emphasis on fu- 
tures markets’ special characteristics is appropriate for grasping the 
mechanics of futures trading, it is nonetheless myopic, and it inad- 
vertently misrepresents the economic function of futures markets. 
That more fundamental subject is better comprehended through 
studying what futures markets have in common with other institu- 
tions. This book establishes many parallels between them, by demon- 
strating the economic effect of complex trades whatever their 
names, by applying to dealers in commodities models long used in 


vii 


viii Preface 


other areas of economics, and by considering the variety among 
commodity markets themselves. 

Some readers may resist the notion of loans in and interest rates 
for commodities. Precisely because it is so wrenching to discard the 
perspective of price insurance, this book includes a chapter demon- 
strating the internal inconsistencies of the prevailing theory. The 
book also contrasts the competing explanations of several specific 
topics, such as the subject of why futures markets exist for particular 
commodities and not for others. 

Other readers will note that my perspective is not entirely novel, 
that it is related to the earlier arguments of the economist Holbrook 
Working. Indeed, I am attempting to provide a comprehensive the- 
ory linking Working’s concept of the supply of storage with his ob- 
servation of firms using futures contracts as temporary substitutes 
for specific merchandising contracts. 

One might well ask what practical difference it makes to under- 
stand better the function of futures markets. In truth, the markets 
would operate much the same whatever economists might say about 
them. But the motives of futures traders have never been clear to 
those not actively trading, even when the effect of nontraders on the 
markets is substantial. For that reason it is essential to articulate the 
larger function of futures markets to bankers, to regulators, and 
most important of all, to those who desire, as has happened periodi- 
cally, to outlaw futures trading. A clearer perception of the eco- 
nomic contribution of futures markets also ought to redirect the 
efforts of the many economists who study them. I believe there is 
much to be learned—about both commodity markets and money 
markets — from recognizing their fundamental parallels. 

This book developed from my doctoral dissertation at Yale Uni- 
versity. I would, therefore, like to thank my committee, William 
Parker, Martin Shubik, and Brian Wright, who heard out the first 
formulations of the ideas presented here. I am particularly grateful 
to Brian Wright for his insights into futures markets that have arisen 
in the course of our research on commodity storage. Working on a 
subject with such perplexing vocabulary and customs, I owe special 
thanks to those who insisted on the many revisions between my 
dissertation and the current version: my editor Katherine Banks, my 
colleagues Robert Lurie, Stephen DeCanio, and especially Victor 
Goldberg, and my wife Diana Strazdes. Each has a strong claim to be 
coauthor. 


CHAPTER 1 


An introduction to futures markets 


The hurly-burly of futures markets provides economists with a 
prime example of order arising from seeming chaos. The workings 
of commodity exchanges, such as margin rules, clearinghouses, and 
arcane terminology, result from the unplanned evolution of com- 
plex institutions. Futures prices are likewise the result of the interac- 
tion of brokers, speculators, and dealers in commodities, with no one 
firm or individual able to control prices. Yet the institutional fea- 
tures display compelling logic and futures prices remarkable consis- 
tency in their patterns. Because they exemplify competitive markets, 
futures markets bring into focus many areas of theoretical interest in 
economics, such as the role of risk aversion in people’s decisions, the 
behavior of those storing commodities, and the market system’s abil- 
ity to digest information. 

A study of the function of futures markets, therefore, can investi- 
gate the operation of actual markets as well as broader theoretical 
topics. This particular study aims mainly at theoretical topics rather 
than purely institutional questions such as the response of futures 
markets to changes in legal precepts. This study begins with the prem- 
ise that understanding the motives of handlers of commodities is 
central to understanding futures markets. Without the business of 
handlers of commodities, futures markets wither away (Working 
1954), contrary to the popular impression of the importance of specu- 
lation. Concentration on handlers of commodities illuminates two 
fundamental issues in particular: the reasons why futures prices have 
the patterns they do and the reasons why so few futures markets exist. 

Handlers of commodities range from flour millers and soybean 
exporters to dealers in Treasury securities and mortgages. Because 
industries processing agricultural commodities or minerals are often 
easier to comprehend, the examples used here will mainly be about 
conventional primary commodities. The insights gained about agri- 
cultural processors’ use of futures markets apply with little modifica- 
tion to those handling financial instruments. 

Currently, economists draw on an analogy with insurance markets, 
where risk aversion takes center stage, for their understanding of 
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why dealers in commodities use futures markets. This study seeks to 
replace that analogy with one of money markets. Dealers use futures 
markets as an implicit method of borrowing and lending their com- 
modities. Because of the inflexibilities of transporting and process- 
ing commodities, they have sufficient reason to use futures markets 
even if they are neutral toward risk. Economists should approach 
firms’ use of futures markets with the tools they have developed to 
study financial intermediation rather than the tools they have devel- 
oped to study risk aversion. The patterns among futures prices can 
best be comprehended from the perspective of interest rates rather 
than insurance premiums. Economists have misunderstood the func- 
tion of futures markets. 

Of course, these theoretical discussions should never ignore the 
institutional realities. For example, a theoretical analysis can deter- 
mine which commodities have the potential to develop futures trad- 
ing, but the success of an actual market still depends crucially on 
such factors as the proper design of contractual terms for delivery, 
the trust traders need for dealing with one another, and the number 
of interested speculators. Accordingly, this first chapter introduces 
both the mechanics of futures trading and the theoretical subjects to 
be explored at length in later chapters. 

To the individual unfamiliar with commodity exchanges, the 
jumble of figures and terms found in newspaper coverage of futures 
markets must be a cryptogram. Indeed, “cash price,” “futures,” 
“shorts,” and “longs,” terms whose meanings are not immediately 
apparent, are parts of a code that must be broken in order to under- 
stand futures markets.’ Cash price, for example, does not refer 
solely to transactions requiring immediate payment of cash. Al- 
though most often “cash” refers to the immediate transfer of owner- 
ship of goods already at a specific location, some trades in the cash 
market are on credit, and others call for goods to be delivered and 
paid for several months later. A common synonym for cash price is 
“spot price,” the word “spot” abridging the best description of the 
transaction—an exchange of cash for a commodity on the spot. 
Similarly, the terms “futures” and “futures markets” are difficult to 
decipher. “Futures,” formally an abbreviation of the phrase “con- 
tract for future delivery,” refers to contracts calling for delivery of a 
standard quantity and quality of a commodity to a particular location 
during a specified period in the future. Although the contracts 
stipulate the month for delivery, the seller chooses the exact day of 


' These and many other terms are explained in detail in the Glossary. 
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delivery.” Futures markets like the Chicago Board of Trade are insti- 
tutions that allow for such standardized contracts to be traded at 
high volume with low cost, in part because such contracts can be 
canceled before the time of delivery simply by negotiating an offset- 
ting contract. In effect, the contracts themselves are bought and 
sold. A trader who has sold a contract, that is, has committed himself 
to deliver, is called a “short.” A trader who has bought a contract, 
which commits him to accept delivery, is a “long.” 

The pressure of finding trading partners, simplifying negotia- 
tions, and reducing operating expenses of the exchange all work to 
keep the number of distinct contracts for a particular commodity to 
a minimum. Usually the exchanges, sometimes in their bylaws, limit 
the number of contracts to six or eight different delivery months. 
But actually the exchanges show far greater concern with promoting 
trading, there rarely being from their perspective sufficient trading 
over the full range of contracts and commodities. 

For the market in a particular commodity to be legitimately called a 
futures market, contracts in several delivery months must be traded 
simultaneously in reasonable daily volume, say at least a few hundred 
per delivery month and several thousand collectively. The daily vol- 
ume of the most active futures markets is on the order of 50,000 
contracts, occasionally reaching 100,000 contracts. The majority of 
functioning futures markets, forty or fifty in number, are for agricul- 
tural products like corn, feeder cattle, cotton, and cocoa, or for metals 
such as gold and copper. The mid-1970s saw the beginning of a boom 
in new contracts calling for delivery of financial instruments like Swiss 
francs or U.S. Treasury bonds. Although dealings in contracts for 
such financial instruments have endured, attempts by the major ex- 
changes to establish markets for many commodities, from frozen 
turkeys to silver coins, have failed. Other once active markets, such as 
the egg market on the Chicago Mercantile Exchange and the wool 
tops market on the New York Cotton Exchange, have died. 

Despite the large number of contracts bought and sold on an 
active futures market during a typical day, the change in the total 
open interest, the number of contracts outstanding at the close of 


? In the 1860s and 1870s, early in the history of the Chicago Board of Trade, parallel 
contracts existed calling for delivery at the buyer’s option as to time. 

* The use of “he” and “his” is not meant to imply that a trader of futures contracts 
must be a male (although the overwhelming majority of members of futures ex- 
changes are men). Nor is that usage meant to imply that a trader cannot be a 
corporate entity. Millers, exporters, processors, and other hedgers are most often 
impersonal firms. Although such a firm should be referred to as “it” and “its,” it 
seems less confusing to accede to the dictates of grammar. 
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the day’s trading, is small, usually within a range of —500 to +500 
contracts. The open interest changes slowly because many traders 
taking a position in the market just replace those who are leaving. 
Meanwhile, other traders called “day traders” and “scalpers,” whose 
volume of trading is high, close out their positions at the end of each 
day by obtaining contracts that offset the holdings they have already 
accumulated. Viable futures markets typically have average daily vol- 
ume on the order of one fifth or one fourth their open interest, 
although the most active markets by attracting many day traders and 
scalpers sustain daily volume of one half their open interest. 
Contracts for delivery in more distant months generally have a lower 
volume and smaller open interest.* The exception is the contract call- 
ing for delivery in the current month. Before a contract becomes eligi- 
ble for delivery, most traders offset it entirely or “roll over” their posi- 
tion into a more distant delivery month. Indeed, surprisingly few con- 
tracts for future delivery end in delivery. In the more actively traded 
commodities, usually less than one or two percent of the peak open 
interest in a contract culminates in delivery.” A formal exchange like 
the Chicago Board of Trade greatly facilitates this practice of canceling 
contracts by devoting much of its energy to the settlement of contracts 
through offset rather than delivery of the physical commodity. 


1.1. | Clearinghouses 


Instrumental in the process of offsetting contracts before delivery is 
the clearinghouse associated with each futures exchange. A clearing- 
house effectively transforms a contract for the future delivery of 
some commodity into a good itself. A sale of a futures contract 
immediately and exactly cancels the purchase of a contract for the 
same delivery month. 

The contribution of a clearinghouse can best be appreciated by 
tracing its development. Actually such a historical perspective can 
often elucidate futures markets. Even though trading now takes 
place in many more commodities, futures markets took on their 
modern form by 1900 if not earlier. The experimentation during 


* For agricultural commodities, open interest in all delivery months combined also 
follows a pronounced seasonal pattern, peaking just after the start of the crop-year 
(Irwin 1935). 

* Even if few contracts culminate in delivery, delivery is not conditional on either 
party’s choice or any particular event. Sometimes actual futures contracts are con- 
fused (e.g., Shefrin 1979 and 1981) with the hypothetical contracts of general equi- 
librium theory in which delivery is only made if some state of the world comes to 
pass, such as whether it has rained. 
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their period of most rapid development, the 1870s and 1880s, is 
especially revealing of their workings as institutions. In much the 
same way, despite tremendous advances in technology, the funda- 
mental economic predicament of handlers of commodities has 
changed little in 150 years. Therefore, examples from the nine- 
teenth century can often be profitably used alongside modern ones. 
A diversity of examples is worth the risk of taking them too much 
out of their historical contexts. 

Official clearinghouses are a natural evolution of the informal 
clearing first done among “rings” of members of an exchange, and 
an extension of the common funds they set up for payment of 
money due on futures contracts. Clearinghouses, rings, and com- 
mon funds are all founded on one principle: the economy and con- 
venience achieved through settlement of contracts by the payment of 
differences. The development of a clearinghouse involved increas- 
ingly more sophisticated applications of the principle of settlement 
by the payment of differences. 

Long before the emergence of modern futures markets, settle- 
ment by the payment of differences was used in commodity markets 
between two parties to simplify the fulfillment of contracts. For in- 
stance, if two parties have contracted to deliver the same amount of 
cotton to each other, but at different prices, they can conclude their 
negotiations by having the party who bought at the higher price pay 
to the other the difference in price. Although in this example the 
method of settlement is taken to mean the payment of monetary 
differences, the same logic applies to the payment of differences in 
the quantity of a commodity. If one party has promised to deliver to 
another party 1,000 bales of cotton on the tenth day of the next 
month, while a few days later in the course of business the second 
party contracts to deliver 500 bales of similiar cotton also on the 
tenth day of the next month to the first party, it makes no sense for 
the first party to deliver the whole 1,000 bales while the other is 
delivering 500 bales to him. Rather, settlement of both contracts is 
achieved when the first party delivers the difference in obligations, 
500 bales, to the second party. 

This practice of payment of differences need not be confined to 
two parties; in fact, in the 1860s and 1870s members of the newly 
founded futures exchanges extended this logic to a group.° Called a 


ë Although there was futures trading in the 1840s if not earlier, settlement through 
rings seems to have developed in the 1860s and 1870s simultaneously with the first 
official recognition and encouragement of futures trading by the Chicago Board of 
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ring, such a group was composed of many traders who dealt in the 
same commodity and who collectively had counterbalancing posi- 
tions. The advantage of “ringing up” over many actual deliveries of 
the same commodity is obvious. Imagine that four parties have con- 
tracted deals among themselves. Party A has bought a particular 
amount of cotton from B and B, in turn, has bought the same 
amount from C. Party C has bought the same amount from D and D 
from A. Regardless of who makes the first delivery, after an expen- 
sive and time-consuming journey, the cotton and most of the money 
as well will return to where it started. Rather than send the cotton 
and the money around the ring, it is much easier and cheaper to 
settle by the payment of monetary differences. 

Frequently, members of a ring did not deal for their own accounts 
but as agents for others, who as the principals were legally responsi- 
ble for the fulfillment of the contracts. The extension of the idea of 
rings to the cases in which different customers were involved in- 
creased substantially the number of futures contracts ended by off- 
set rather than delivery. When, as in the supposed ring, A had 
bought from B and sold to D, he was ordinarily buying for one 
customer, say X, and selling for another, say Y. With this in mind it 
might seem from a legal perspective that A, as well as the other 
brokers, would be obliged to refrain from forming a ring until the 
same customer made an offsetting trade. After all, the contract ne- 
gotiated by A with B is held for X’s benefit. And A when he partici- 
pates in a ring releases B from the contract and substitutes another 
principal, his own customer Y, thereby changing X’s contract since Y 
might be more likely to default than B. Whatever the legal argu- 
ments in regard to the substitution of principals without consulta- 
tion, commission merchants early on formed rings in which they 
were acting as brokers for different customers. The New York Cot- 
ton Exchange, an ideal example, allowed such substitution as long as 
the futures commission merchant himself was responsible for the 
strict fulfillment of contracts. 

Members of an exchange were themselves responsible for dis- 
covering the existence of rings. Rings, however, were far from obvi- 
ous to find. Even if Party A knew he had bought from one person 
and sold to another, he could not be sure the others had ever offset 
their positions. Clerks had to travel from office to office in search of 
rings. Once a ring was discovered on the Chicago Board of Trade, 


Trade and the New York Cotton Exchange. For a discussion of the origins of 
futures trading, see Williams (1982). 
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ringing up was strictly voluntary, but on the New York Cotton Ex- 
change (1891: Rule 4), discovery of a ring made ringing up compul- 
sory if the differences required for immediate payment were small.’ 

In forming a ring it is convenient if all the parties involved pay 
into a common fund from which they get back the appropriate 
amount due them. In effect, a common fund applies the principle of 
settlement by the payment of differences to a ring. The ringing up 
itself eliminates the need for the commodity to travel around the 
ring; rather, only monetary differences travel around the ring, A 
paying an amount to B and receiving some of that back from D. A 
common fund eliminates the duplication in the monetary differ- 
ences, so that only the differences in the monetary differences 
change hands.’ Instead of calculating and paying differences in turn 
around the ring, in which case each party pays and receives a total of 
two checks, a common fund enables all to pay or receive, as the case 
may be, one check for the balance of their transactions. Traders will 
be able to conserve on their inventory of cash, not needing to worry 
about checks clearing through the banking network. Not only are 
smaller checks moving back and forth much less likely to be mispro- 
cessed by banks, but they also give greater confidence in traders in 
their dealings with one another. A trader will feel more secure in 
writing a check for $1,000 to another trader than in issuing a check 
for $50,000 while receiving a check for $49,000 in return. An ad- 
vantage of a common fund is obvious when the net effect of the 
transactions around a typical ring is for just a few parties to receive 
small amounts. But the real advantage of a common fund surfaces 
when each contributor is a member of several rings. Then, instead 
of issuing to or receiving a check from every ring, each party pays to 
or receives from a giant common fund only one check. 

At the point when traders are dealing with one giant common 
fund, the informal practice of ringing up becomes much like that of 
clearing through a clearinghouse. In fact, as soon as the Chicago 
Board of Trade reached this stage, in the early 1880s, proposals 


’ Early rules of the New York Cotton Exchange required discounting of the mone- 
tary differences, since the contracts called for payment in the future with money 
worth less than current money by the interest it would earn over the interim. 

* As a further convenience, all the parties to a ring can calculate their differences in 
reference to a standard settlement price. The settlement price is purely an ac- 
counting convenience. If it overstates the true market price, on some transactions 
a trader will be responsible for more than he should owe, on others, less. His net 
due will be the same regardless of the settlement price. For this reason, some 
exchanges in the past have used whole numbers for the settlement price because 
they simplify computations. 
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were put forth for an actual clearinghouse. At first, officials of the 
clearinghouse of the Chicago Board of Trade, founded in 1883, 
were only spectators to the actual settlements. The new clearing- 
house’s main contribution, which was considerable nonetheless, was 
to provide a central location for its members’ clerks. In addition, at 
the close of business each day, every member of the clearinghouse 
submitted a list of his transactions. The clearinghouse combined 
these lists into one grand roster, which it presented each morning to 
the clerks of the member firms who met together in a “settling 
room.” Aided by this grand roster, the clerk of a house with a 
bought contract not yet offset looked for the clerk of the firm that 
had sold to it. That clerk, in turn, was looking for a clerk represent- 
ing a firm from which his firm had bought. This search expanded 
until the original buyer was found to have sold to someone on the 
circuit, at which point the ring was complete. The clerks would then 
mutually cancel the trades or “ring out the deals.” All differences 
would be paid in reference to an official settlement price, as posted 
by a committee of the exchange during the day. Those firms whose 
clerks had arranged many rings would pay all in one lump the many 
differences, the giant common fund being looked after by the 
clearinghouse.” 

Despite searches for rings, however greatly facilitated by the clear- 
inghouse’s grand lists, many contracts actually offset would remain 
outstanding at the time of delivery. This necessitated considerable 
delivery and redelivery of commodities, which fortunately was done 
through the exchange of warehouse receipts rather than the actual 
commodity. At the Chicago Board of Trade, a warehouse receipt had 
to be delivered to a member’s office, a stipulation that created prob- 
lems when the volume of deliveries was large. For example, during 
the delivery of wheat in August of 1881, 


Settling clerks rushed from one office to another and chucked in warehouse 
receipts which were immediately passed to another firm—sometimes 
through ten or even twenty-five firms—without any memoranda. ... Some 
houses received receipts in fulfillment of contracts they never made.'” 


Later in 1881, a new rule provided for all deliveries to occur at one 
time in the main hall of the Board of Trade. In accordance with this 
provision, clerks sat at tables, alphabetically, according to their firm’s 
name, and in this manner, huge quantities of grain changed hands 
within an hour (Taylor 1917: 623, 692). This assemblage of all clerks 


? This description follows Starr (1886). '” Quoted in Taylor (1917: 622). 
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together was the first step toward delivery of only the net amount of 
a commodity. 

Even if all clerks conducted their business at the central location, 
there was still considerable duplication of effort among those pass- 
ing warehouse receipts or looking for rings. This duplication of 
effort could be eliminated if only one clerk, say that of the clearing- 
house, checked all lists simultaneously. Not surprisingly, members of 
the exchanges noted this advantage of increased centralization and 
the role of clearinghouses in the process of settlement of both mone- 
tary differences and differences in the quantities of commodities 
expanded. 

As a result of the further reductions in duplication of effort, mod- 
ern clearinghouses actively interpose themselves among parties to 
trades. At the close of trading each day, firms still submit a list of 
their transactions to their clearinghouse, and the clearinghouse still 
checks these lists for discrepancies. Then the clearinghouse pays or 
asks for the balance due on all the transactions of each of its 
members.'' Thus, in a modern futures market a trader deals with 
the clearinghouse, not his fellow members of the exchange. Yet, the 
clearinghouse is still operating under the principle that motivates 
ringing up among individual traders. In effect, the clearinghouse 
forms a giant ring of all the members of the exchange for all their 
transactions. Further, it applies the principle of settlement by the 
payment of differences to both quantity and price, so that after 
settling all the trades, the clearinghouse leaves the member with an 
outstanding balance of contracts, sold or bought, and an outstanding 
balance of money, to be paid or received. 

As an example of the operation of a modern clearinghouse, sup- 
pose a member firm has bought 100,000 pounds (2 contracts) of 
December cotton at 60.0¢ per pound and sold 50,000 pounds (1 
contract) also for delivery in December at 60.3¢ per pound, and that 
exchange officials set that day’s settlement price at 60.2¢ per pound. 
Having bought at a lower price than the settlement price, the firm 
will receive 0.2¢ per pound for the 100,000 pounds it bought, or 
$200.00. Having sold at a price above the settlement price, the firm 
will receive 0.1¢ per pound for the 50,000 pounds it sold, or $50.00 
At that point, the firm’s account will read, Bought 100,000 pounds 
at 60.2¢, sold 50,000 pounds at 60.2¢, with $250.00 due from the 
clearinghouse. Of course, only the difference in the amount of cot- 
ton bought and sold matters, so the final account will read, Bought 


1! Generally speaking, clearinghouses are nonprofit associations. 
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50,000 pounds at 60.2¢ per pound with $250.00 due from the 
clearinghouse.'? The original transactions are forgotten, the sale of 
50,000 pounds having offset half the purchase of 100,000 pounds. 

Thus, after each day’s trading, clearinghouses cancel all obliga- 
tions where a member firm has bought and sold the same commod- 
ity for delivery in the same month. That futures contracts are so 
highly standardized, effectively leaving only the month of delivery 
and the price open for negotiation, is the reason that so many can be 
offset before they mature. And because so many are offset and 
canceled ahead of delivery, futures contracts are effectively traded 
as if they themselves were a good. 


1.2. Margin money 


Modern clearinghouses are concerned not only with the offsetting 
of contracts, but also with the collecting and disbursing of margin. 
Margin ensures the proper execution of futures contracts. Al- 
though margin is at present associated with clearinghouses, mem- 
bers of futures exchanges like the Chicago Board of Trade col- 
lected margin from one another many years before establishing a 
clearinghouse. And for its part, the clearinghouse of the Chicago 
Board of Trade had nothing to do with margin for the first forty- 
odd years of its existence. Thus, clearing and margin can, and 
should, be kept analytically distinct even if they are intertwined in 
modern clearinghouses. 

Fundamentally, margin enforces performance of futures con- 
tracts. The risk of failing to perform a contract arises from swings in 
the price of commodities. For example, if two parties have con- 
tracted for wheat at $4.00 a bushel, the short might refuse to make 
delivery if the price has risen above $4.00 by the time of delivery, 
because he could sell his wheat to someone else at a higher price. 
Likewise, the long might refuse to accept delivery if the price has 
fallen below $4.00, because he could buy it elsewhere more cheaply. 

Futures contracts are protected against fluctuations in price first 
by original margin and then by variation margin. Original margin is 
the amount a trader must deposit in order to open a position in a 
futures contract. In effect, it is a bond for the execution of a con- 
tract. It is not, however, a down payment. The person obliged to 
deliver the commodity must, like the buyer, deposit original margin. 
If the seller were to make a down payment, he would deposit not the 


" This one contract for 50,000 pounds will be recorded as open interest. 
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money required for a performance bond but some of the physical 
commodity. 

The amount of original margin a trader must post depends on 
both the commodity and the size and type of positions he holds. For 
most futures contracts, original margin is on the order of $1,000 to 
$2,000 on a contract typically calling for the delivery of $15,000 to 
$30,000 worth of the commodity.'* Hence, the performance bond is 
on the order of a few percent of the value of the contract. Clearing- 
houses, like individual traders before them, adjust the original mar- 
gin they require according to the value of the contract and their 
estimate of the volatility of prices. Whenever prices are skittish be- 
cause of conflicting reports about the damage from frost, drought, 
or heat, the clearinghouses raise the original margin." If a member 
of the clearing association holds an inordinately large portion in one 
contract or commodity such that liquidating his position might affect 
the price substantially, the clearinghouse may ask for “super mar- 
gins,” that is, original margin above that required of small traders. 

It is often heard how the small amount of original margin provides 
tremendous “leverage” to investments in futures contracts. A specula- 
tor can find his $1,000 doubled or wiped out with just a few cents 
change in the price of the commodity. This perspective of leverage is 
a most misleading view of original margin, for two reasons. First, 
original margin does not represent an investment, against which the 
speculator measures the profit or loss of his trade by comparing the 
return to alternative uses for his original margin. At most exchanges, 
original margin can be deposited as Treasury bills or similar secure, 
but interest-earning, assets (Edwards 1983). Provided the speculator 
intends to hold a reasonable number of Treasury bills anyway, he 
does not care whether the original margin is $1,000 or $10,000 per 
contract. Second, futures contracts provide leverage to an individual 
speculator because they involve a large quantity of a commodity, not 
because of original margin. Moves in the whole position, that is, 
whether the contract is now worth $20,500 instead of $20,000, are the 
proper measure of the risk involved in futures contracts. This risk 
remains the same whether the original margin is $10 or $10,000, and 
whether the percentage return as measured against the standard of 
that original margin is 5,000% or 5%. 


© Financial futures usually involve larger lots, on the order of $100,000 worth of the 
instrument. 

" Usually this higher requirement applies only to positions initiated subsequently. It 
should, however, apply retroactively to existing positions as well since both new and 
old positions are exposed to the same risk of large moves in price. 
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That original margin for futures contracts can be set so low is due 
to the existence of the second type of margin, namely variation 
margin. If prices move against one party to a contract, the original 
performance bond no longer provides the same degree of protec- 
tion. The other party, not surprisingly, asks for additional margin, 
most likely an amount that restores the original margin. For ex- 
ample, if a contract to deliver 5,000 bushels of wheat, requiring 
$1,000 in original margin, was made at $4.00 a bushel, an increase in 
price above $4.20 might provoke the short to default on his contract. 
If this were to happen, the long would have to replace his wheat at 
say $4.25, paying $4.05 net instead of $4.00.'° To avoid such default, 
as the price rose above $4.00, say to $4.10, the long would demand 
the additional 10¢ per bushel to restore the degree of protection 
given by the original margin. 

The legal right to sell out a trader who fails to keep his margin 
account current underpins the whole system of enforcing futures 
contracts.'° If a short fails to deposit variation margin in a timely 
manner after a rise in price, the long has the right to purchase the 
equivalent contract on the open market at the prevailing price, in 
effect canceling his contract with the defaulting short and replacing 
him with another party. The short’s original margin would be ap- 
plied to make up for any discrepancy between the current market 
price and the price stipulated in the contract. 

Generally speaking, the party calling for the variation margin asks 
the other party to make up the difference between the price stipu- 
lated in the contract and the market price, or if some variation 
margin has already been deposited, between the price protected by 
the previous variation margin and the new market price. Conse- 
quently, the system of variation margin is often called “marking to 
market.” Although it could be done more or less frequently, the 
common practice is to mark to market once a day, except in periods 
of extreme fluctuations in price, when calls for variation margin will 
be made several times a day. A convenient estimate of the market 
price is the settlement price used for the payment of monetary dif- 
ferences. If this settlement price is used as a basis for marking to 
market, variation margin flows between the accounts of longs and 
shorts, the direction depending on whether the settlement price is 
higher or lower than that of the previous day. 


' On 5,000 bushels, $1,000 is 20¢ per bushel, and would go to the long in this case. 

'® Not suprisingly, this legal right was contested at first. See Corbett v. Underwood, 83 
Ill. 324 (1876), Gregory v. Wendell, 39 Mich. 337 (1878), Union National Bank of 
Chicago v. Carr, 15 Fed. Rep. 438 (1883). 
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Strictly speaking, the system of original and variation margin ap- 
plies only to members of the exchange, or to be even more precise, 
to members of the clearing association. Usually clearing members 
duplicate the system with their customers, but there are some excep- 
tions. For one, although the exchanges (rather than the clearing 
associations) now set minimum requirements, each futures commis- 
sion merchant is free to demand, within the limits of the minimum, 
different levels of original margin from different customers for 
whom he serves as broker, depending on his judgment of their 
ability to fulfill their contracts. To protect themselves in especially 
volatile markets, futures commission merchants often take advan- 
tage of this freedom, as witnessed in the fall of 1979 when the price 
of silver rose extraordinarily. Some brokerage firms required origi- 
nal margin for silver trades several times that of the Commodity 
Exchange in New York’s Clearing Association, which had itself 
raised original margin considerably. Another exception concerns the 
frequency with which customers must post additional margin when- 
ever prices move against them. Rather than approach a customer 
every day for variation margin, futures commission merchants often 
request a larger amount to begin with, requiring that amount be 
supplemented only when the balance after payments of variation 
margin falls below a level designated as maintenance margin. But 
the biggest difference in the procedures of margin between futures 
commission merchants and their customers from the operation of 
margin among clearing members is that while each customer is re- 
sponsible for margin to the commission merchant, the commission 
merchant himself is responsible to the clearinghouse only for the net 
position of all his customers combined. If he has equal numbers of 
short and long customers, he deposits no original margin with the 
clearinghouse. The difference between the gross margin he collects 
and the net margin he himself deposits provides him with consider- 
able sums. Depending on the futures commission merchant, the in- 
terest on the original margin, paid in cash more frequently than 
margin given to the clearinghouse, accrues to its customers’ accounts 
or to its own. Obviously, those commission merchants who retain the 
interest for themselves must offer other inducements (e.g., lower 
charges for executing trades) to entice customers. 

Although defaults on futures contracts, or what is more sympto- 
matic, failures to keep current with calls for variation margin, are 
rare, the system of original and variation margin is not certain to 
protect the integrity of contracts. If a move in price is large and 
sudden, as with a currency devaluation, the imposition of an em- 
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bargo, or the collapse of a corner, the original margin may be ex- 
hausted before variation margin can be called. Without margin, 
however, if the party against whom prices moved were to walk away 
from his contract, the other party’s sole recourse would be the time- 
consuming disciplinary machinery of the exchange and the courts. If 
the defaulting party declared bankruptcy, the prospect for restitu- 
tion would be even more problematical. In a sense, the purpose of 
margin is to avoid the delays and expenses of these other ways of 
enforcing contracts as much as possible. 

For much of the early history of futures exchanges, if a party 
became bankrupt the person with whom he contracted absorbed any 
loss left unprotected by margin. Beginning in the 1920s, however, 
the clearing associations of the major exchanges accepted the re- 
sponsibility, often unwillingly, of collecting margins and interposing 
themselves as a party to the trades. Hence, they became responsible 
for the performance of contracts made between their members. In 
today’s market, even though two members contract between them- 
selves, the identity of the opposite party is lost as soon as the clear- 
inghouse receives notice from them of the transaction after the close 
of trading. Once the clearinghouse processes the transaction, the 
long is responsible to the clearinghouse for margin and for accept- 
ing delivery, while the short is responsible to the clearinghouse for 
margin and making delivery. Presumably, the collective backing of 
all members of the clearing association makes contracts more reliable 
than dependence on one member alone. Because no large-scale de- 
fault has tested a clearing association’s promise to make good all 
contracts, it is difficult to judge the value of this collective 
endorsement.” The clearing association’s assumption of responsibil- 
ity for contracts is likely to help most in those cases where the de- 
fault is isolated, say, because it has more to do with a member’s 
commitments outside the futures market. But because movements in 
price are marketwide, the clearing association cannot ensure the 
performance of contracts in all circumstances. 

From a broader perspective, the clearinghouse’s assumption of re- 
sponsibility for contracts is a natural evolution of a previous achieve- 
ment of futures markets. The performance of contracts is assured to 
a great extent because members of an exchange deal with one 


V During the turmoil in the silver market in late 1979 and early 1980, first the 
principal shorts and then the principal longs experienced trouble paying variation 
margin. Had a clearinghouse needed to assess its members for losses of such mag- 
nitude (hundreds of millions of dollars), they surely would not have paid without a 
protracted legal battle. 
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another as principals, even when they are actually acting as agents 
for others. Even if a commission merchant's customer were to de- 
fault, the futures commission merchant would still be responsible to 
another member of the exchange, or to the clearing association, for 
the performance of that contract. Upon offering to trade, a member 
could announce that he was acting as an agent for one of his custo- 
mers. Other members, however, would naturally preter to deal with 
him as a principal because they are in a much better position to 
judge his financial resources and integrity than those of his custo- 
mer, especially during the few seconds required to enact a transac- 
tion in futures. Moreover, they know he is especially inclined to 
fulfill his contracts because his livelihood as a futures commission 
merchant depends on his ability to trade with them." The practice 
of treating a commission merchant as agent to his customer and 
principal to his fellow members places the responsibility of monitor- 
ing customers’ credit ratings and margin accounts on the shoulders 
of the person in the best position to do so—their broker. For the 
same reason, the clearinghouse is probably more vigilant in calling 
margin from members than are individual members themselves for 
it avoids much duplication in gathering information on financial 
standing. 

In practice, the payment of variation margin to the clearinghouse 
alters slightly the settlement of contracts by the payment of differ- 
ences through the clearinghouse. Consider what happens if a clear- 
ing member establishes a short position in soybeans. He must first 
deposit original margin with the clearinghouse of the Chicago Board 
of Trade. Then, every day he pays or receives variation margin 
depending on the direction in which the settlement price for soy- 
beans has moved. If he receives variation payments, the money is his 
free and clear.'” If he must pay, he is responsible for the prompt 
depositing of cash or a certified check, or the clearinghouse closes 
out his position. If he himself takes on a long position, his original 
position is offset. The payment of differences, however, will not be 
calculated from the original price of his short position. Rather, it will 
be calculated from the previous day’s settlement price, since the 
effect of variation margin is to renegotiate the price of the contract 


'® The Directors’ Papers in the Archives of the Chicago Board of Trade at the Uni- 
versity of Illinois in Chicago are filled with requests by members to suspend others 
from membership until they pay their obligations. Often this threat of suspension 
persuaded those owing money to pay immediately. 

'? When margin was between individual members, the sum was held in escrow until 
the contract was executed or rung out. 
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every day. In any case, all of his obligations end when he offsets his 
position. Were he to settle his contract by delivery rather than offset, he 
would deliver his warehouse receipts to the clearinghouse, which 
would assign them to the long on its books who had held a long position 
for the greatest amount of time. The identity of the buyer with whom 
he originally contracted will have long since been forgotten. 


1.3. The spreads among futures prices 


Although many people exposed to futures markets for the first time 
have trouble comprehending the mechanics of initiating a position 
in futures contracts, paying margin, and closing the position, per- 
haps what is most confusing to them is the multitude of delivery 
dates and prices. Yet these prices and the patterns among them are 
the most interesting aspect of futures markets. Accordingly, now 
that the rudiments of the mechanics of trading in futures markets 
have been discussed, the remainder of this chapter will introduce the 
patterns of prices that emerge from such trading. They have many 
features difficult to understand at first. 

Table 1.1 presents the closing prices of wheat on the Chicago 
Board of Trade on 6 September 1979, a day and commodity picked 
to be representative. On that day were traded more than 16,000 
wheat contracts calling for delivery in six different months: contracts 
calling for delivery of 5,000 bushels in September or December ’79, 
or in March, May, July, or September '80.” Even though such con- 
tracts provide for delivery far into the future, by which time many 
circumstances will have changed, the closing prices in Table 1.1 are 
in no sense uncertain. At that moment on 6 September, the price 
was exactly 422¢ per bushel for July delivery. Yet whether a buyer 
or seller on 6 September has traded at an opportune moment will 
only be known after time has passed (as with any contract whether 
for immediate or future delivery). 

There is an important distinction between the price of wheat in 
September and the price as of the previous April for delivery in 
September. Obviously, it is of interest how these prices compare. 
The same is true of the price as of April for December delivery and 
the price prevailing in December. It is also of great interest how the 
price for September delivery is related to that for December deliv- 


2 The use of “September '79” instead of “September 1979” is meant to emphasize 
that a contract with its own identity is involved; the calendar year is not too 
important. 
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Table 1.1. Spreads in wheat on 6 September 1979 


Month of Closing price Spread between months 
delivery (cents per bushel) (cents per bushel per month) 
Immediate 417-1% ga 

September 423-⁄% 2-% 

December 432-14 9.54 

March '80 440-4 4 

May 439-% _8.%4 

July 422 3 

September 428 


“This spread was approximately 3¢ per month after making allowance for the condi- 
tions of delivery for spot wheat. 


ery, both as of April or both as of early September. Although the 
behavior of prices as they unfold over time is connected to the rela- 
tionships among the prices for different dates of delivery as of one 
moment in time, clearly they are distinct subjects. The study of fu- 
tures markets concerns, mainly, the relationship among the latter. 

Prices for various dates of delivery as of the same moment in time 
can best be grasped as an array. The spot price for wheat should also 
be considered part of the array, representing as it does the price of a 
contract for immediate delivery. On 6 September 1979, wheat for 
delivery that September sold for 423-1/2¢ per bushel. On that day 
within the array of futures prices, prices rose through the contract 
for March ’80, where they peaked at 440-1/4¢ per bushel. Wheat for 
delivery in May was priced slightly less than March, but there was a 
large drop between the May and July futures, the period during 
which American farmers harvest wheat. After the conditions within 
the futures contract for grade and place of delivery (the quoted spot 
price is for wheat in boxcars rather than elevators) had been ac- 
counted for, the September ’79 futures price was nearly the spot 
price, which was 417-1/2¢ per bushel. As September wound down, 
the spot price and September contract moved ever more closely 
together.” 

The relationships among the prices in the array can be seen most 
easily as spreads. A spread is the price of a more distant month 
minus the nearer month, adjusted here in Table 1.1 for the span 
between the times of delivery in order to make them comparable. 


?! Consequently, the expiring contract is often called the “spot month.” 
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For example, if someone bought a December contract and simulta- 
neously sold a March contract at the market’s close on 6 September, 
he would earn 2-5/8¢ per bushel per month by taking delivery in 
December and redelivering in March. Although few traders actually 
follow this sequence of first taking delivery and then making deliv- 
ery, the potential for such action is always present in futures mar- 
kets. Hence, the spreads between futures prices are related to the 
costs of holding commodities over time, and they are often called 
“carrying charges” as a result.” 

In all futures markets, many traders take on simultaneous posi- 
tions in two delivery months, buying one month and selling another. 
Because what matters to these simultaneous positions are the 
spreads between futures prices rather than the futures prices them- 
selves, their combination of positions in different months of delivery 
has come to be referred to as a “spread.” In some futures markets, 
such as the Commodity Exchange (Comex) in New York, spreads in 
the sense of market positions are called “straddles.” Of course, a 
trader could also sell a spread or a straddle, or in other words he 
could sell a near-term contract and buy a more distant contract. 
Among some traders the name “bull straddle” is given to a pair of 
contracts in which the near-term contract is the long position, while 
in a “bear straddle” the near-term contract is the short position.” 
Straddles and spreads are not restricted to contiguous contracts. A 
trader could hold a long position in a September contract and a 
short position in the subsequent July contract, a straddle covering 
almost a whole year. 

The interpretation of a spread as the return to holding commodi- 
ties illuminates another transaction fundamental to futures markets, 
that of hedging. Broadly speaking, a hedge is the purchase or sale of 
a futures contract by a handler of commodities. Thus, it is this type 
of use of futures markets that this study seeks most to explain. 
Among handlers of primary commodities, hedgers usually are 
middlemen and processors. Rarely are farmers hedgers, at least not 
directly.” Flour millers, cotton spinners, coffee roasters, copper fab- 


2 The Chicago Board of Trade (1982: 39-45) provides a good introduction to the 
concept of “carrying charges.” 

233 C, Smith (1982) introduces spreads and straddles, while Jones (1981) describes 
some of the arcane combinations of positions. Thiessen (1982) discusses spreads 
from the perspective of the professional speculator. 

*4 Farmers often use futures markets indirectly. After a harvest a farmer will bring 
his grain to his local elevator, intending to wait some time before he sells it to the 
elevator. Rather than store the grain, the elevator prefers to sell the grain forthwith 
to someone farther down the line of distribution, its real business being the loading 
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ricators, and similar processors frequently sell a futures contract 
while holding inventories of their inputs; these dealers are called 
“short hedgers.” Other dealers, especially exporters, make deals with 
their customers several months in advance. Because these dealers 
often buy a futures contract, they are known as “long hedgers.” Most 
hedgers are short hedgers. 

A short hedger normally sells a futures contract at the same mo- 
ment he buys his inventory in the spot market. Likewise, a long 
hedger most often takes his position in futures simultaneously with 
his commitments in the cash market. These combinations of two 
simultaneous transactions are best called hedging operations. 

Hedging operations, which comprise one transaction in a futures 
market and a simultaneous transaction in the cash market, are cen- 
tral to futures markets. From the very word itself, it can be seen that 
hedging is commonly associated with risk aversion. That association, 
however, results from confusion on the part of observers who have 
failed to understand the nature of hedging as one of two simultane- 
ous transactions. The function of futures markets is intimately con- 
nected to the function of hedging operations, rather than one of the 
component transactions, the “hedge.” It is by no means obvious that 
risk aversion motivates dealers’ hedging operations. 

A hedging operation is like a straddle, a short hedger being simply 
in the broader class of traders who contract to take delivery at some 
point in time and promise to redeliver at an even later time. The 
spread between the spot price and the contract in which the hedge is 
placed is the short hedger’s return for carrying the commodity over 
the interim. 

When examined in relation to spreads, futures prices display 
many paradoxical features. For instance, as of 6 September 1979 for 
wheat, the spreads between delivery months, including immediate 
delivery, although typical, are counterintuitive to a person not famil- 
iar with futures markets. In the first place, they were not the same 
between each set of months. Someone holding wheat in September 
with a contract to deliver in December would have received 2-7/8¢ 
per bushel for each intervening month. Similarly he would have 
received 2-5/8¢ per bushel for each month as the return for wheat 


of grain into railcars. The elevator substitutes a long position in the futures market 
for the grain it holds for the farmer. When the farmer decides to sell his already 
sold grain, the elevator offsets its long position in futures. The farmer does not 
himself sell originally, substituting a futures contract for his grain, because tax 
considerations often make it advisable for him to “own” his grain until the next tax 
year. 
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taken in delivery in December and held until delivery on the March 
contract. On the other hand, all wheat contracted to be held between 
March and May would not only have earned nothing but in fact 
would have cost 1/4¢ per bushel because the spread was negative. 
The spread between May and July, —8-7/8¢ per bushel per month, 
was even more negative than that between March and May. A nega- 
tive spread has long been called a “backwardation” in the trade, 
since a negative return to holding wheat seems so contrary to what 
would commonly be expected given the obvious expenses of storing 
wheat. Yet backwardations, or “inverse carrying charges” as they are 
also known, are common to arrays of futures prices. 

Another paradoxical feature is that these spreads change day to 
day and hour to hour. For example, the spread between May and 
July ’80 changed from —8-7/8¢ per bushel per month on 6 Septem- 
ber 1979 to only —1/8¢ on 2 November, even though the May con- 
tract sold for the same amount as on 6 September. (That is to say, 
the July futures price rose while that for the May contract did not.) 
By early January 1980, the May-July spread had moved to —5-1/4¢, 
and by May, when the May contract expired, it was at a positive 
1-1/8¢. 


1.4. The importance of spreads to futures markets 


Spreads are the key to understanding futures markets. In fact, if 
spreads were not different for each pair of delivery months and did 
not vary from hour to hour, there would be no reason for futures 
markets to exist. For there to be futures markets for many commodi- 
ties, something must be special to the spreads for each. 

To see the importance of variable spreads to futures markets, 
consider the simple situation where a competitive economy can con- 
sume a finite stock of a natural resource like copper. Suppose it is 
costless to store the copper. According to well-established models of 
natural resources, in this world of perfect certainty the equilibrium 
array of prices at any moment in time, and the realized path of the 
spot price as well, would be such that the prices for later delivery 
dates would increase at the rate of interest.” If the rate of interest is 
zero percent per annum, the price of copper for delivery tomorrow 
would equal that for delivery six days, thirty days, or ten years 


> Strictly speaking this is true only if the marginal cost of extraction is constant. But 
even if this condition does not hold, the point remains that knowledge of the cost 
of extraction and the interest rate determines the full array of futures prices. See 
Fisher (1981) for a survey of this literature. 
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hence. By simple calculation, the spreads between pairs of futures 
prices would also be the same, namely zero. 

But would a futures market exist under such circumstances? The 
answer is no. Since prices would be the same regardless of the time 
of delivery, there would be no need to quote prices for different 
delivery dates. Any one price would suffice. Such a situation would 
hardly be what is meant by a futures market, since an active market 
has not one but several contracts traded in substantial volume 
(counting a contract for immediate delivery as one in the array of 
contracts). By extension, from the perspective of spreads, contracts 
are superfluous whenever spreads are constant. 

Of course, this example of constant spreads relies on unique con- 
ditions: certainty, constant extraction costs, the absence of storage 
costs, and an interest rate of zero. Yet the main conclusion would 
not change if these assumptions were relaxed (Pindyck 1980). Fu- 
tures markets are necessary only when some spreads cannot be de- 
duced from other spreads.”° 

Imagine what would happen if there were a positive interest rate, 
with all other conditions remaining the same. With a positive interest 
rate, the futures price would rise in progression from that for imme- 
diate delivery to that for delivery thirty days hence and beyond. 
Spreads could even be different if there were a term structure to the 
interest rate (which would imply that the forward interest rate for 
the day beginning on the twenty-ninth was not the same as the 
immediate one-day rate). Yet, from the spot price for copper and 
the interest rates on loans of various durations, it is an easy matter to 
calculate the full array of futures prices. Consequently, a full array 
of futures prices is not necessary. For example, the spot price and 
the interest rate on a thirty-day loan determine, precisely, the price 
for a contract calling for delivery in thirty days. For that matter, the 
spot price could be computed from a fifteen-day futures contract 
with the aid of the fifteen-day loan rate. As long as the only content 
of spreads is the interest rate over the appropriate period, a fully 
formed money market makes a copper futures market superfluous. 

Conversely, if all variation in spreads could be attributed solely to 


2 The absence of forward markets in foreign exchange when exchange rates are 
fixed also demonstrates that a full array of delivery dates is unnecessary when 
spreads are constant. Only when the rate for delivery in thirty days differs from the 
rate for ninety days, say $1.40/£ versus $1.38/£, and moreover only when that 
relationship could just as well be $1.40/£ versus $1.43/£, is a futures market likely to 
emerge. Of course, saying that the thirty- and ninety-day rates are no longer locked 
together is equivalent to saying that the spread between them is volatile. 


22 The economic function of futures markets 


interest rates, a futures market in copper would make a money 
market superfluous, since the interest rates could be deduced from 
the spreads in the array of futures prices. Further, if a copper fu- 
tures market existed as a replacement for a money market, there 
would be no place for futures markets in other commodities; the 
copper market would suffice to convey the interest rates common to 
the spreads in all markets. Hence, there must be something besides 
interest rates on money determining spreads or there would not be 
so many actual futures markets. 

By the same reasoning, physical storage costs, which are closely 
related to interest expenses, cannot explain why so many futures 
markets are active because physical storage costs can be deduced 
from other sources. For example, all the grains, including wheat, 
corn, oats, rye, and soybeans, compete for the same storage space, 
and as a result the storage rate for all can be deduced from one.” 
Indeed, public elevators usually charge a flat rate per bushel regard- 
less of the particular grain. Consequently, if storage costs were the 
sole component of spreads, the spreads in any one of the grain 
futures markets would convey all price information, making other 
grain futures markets superfluous. For there to be futures markets 
in many commodities, something must be unique to the spreads of 
each. 

In sum, if spreads for a particular commodity were easily calcu- 
lated from prices in other markets, there would be no reason for an 
active futures market in that commodity. For much the same reason, 
if the spreads between a particular pair of contracts remained the 
same from period to period, one of the two prices could effortlessly 
be deduced from the other, eliminating the need to quote both. 
Thus, to return to the central theme, volatile, distinct spreads are a 
necessary condition for a viable futures market. From this, it follows 
that the study of futures markets must ultimately become a study of 
spreads, and by extension, a theory of futures markets must rest 
upon an explanation of spreads. 


1.5. The behavior of spreads 


Compelling as the theoretical argument for the importance of dif- 
ferent and volatile spreads to the existence of futures markets is, it 


?7 Although all of these grains are rarely grown in the same locality, if corn competes 
with oats for storage space on one fringe of the corn belt and with soybeans on 
another, oats effectively compete with soybeans (Paul 1970). 


Table 1.2. Spreads in wheat, 1973-1982 (closing prices as of the first business day in October; spreads expressed in cents 
per bushel per month) 


Period of 

spread 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 
Spot-December -3.7 3.3 6.7 8.0 8.3 -3.0 5.3 8.3 11.7 8.7 
December-March -1.3 4.3 4.8 4.0 3.3 -1.8 5.7 6.3 8.5 6.8 
March-May -10.5 -1.8 1.3 3.3 3.0 -2.3 6.1 4.0 4.3 4.9 
May-July“ —26.0 -15.8 -7.6 3.3 2.5 -6.3 -10.4 -2.5 -48 1.5 
July-September -5 2.0 2:5 2.3 3.6 1.5 2.8 4.3 9.8 4.5 
Price of 

September 

contract ($) 3.77 4.58 4.36 3.13 2.83 3.26 4.79 5.22 4.64 3.59 


“Officially, new-crop contracts begin with July. 
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remains to be shown whether spreads in actual futures markets are, 
in fact, volatile and different over each pair of contracts. It has 
already been demonstrated (Table 1.1) that in 1979 spreads in wheat 
did, indeed, vary. But is this behavior exceptional, or typical of other 
years and other commodities? The answer is that spreads in all fu- 
tures markets are volatile and different for each pair of contracts. 
Table 1.2, for example, displays the spreads in wheat as of the first 
day in October for a period of ten years, 1973-1982.”* Similar tables 
(1.3 and 1.4) will be presented for two other commodities, soybean 
oil and copper. 

The most cursory examination of Table 1.2 confirms the behavior 
of spreads seen in Table 1.1 for wheat as of 6 September 1979. 
Rarely are the spreads between two sets of pairs the same. Likewise, 
the value for a particular pair, say December-March, never repeats. 
This pattern of different and volatile spreads is not an artifice of a 
general trend over the decade. Compare 1 October 1976 to 1 Oc- 
tober 1978, dates on which the prices of wheat for delivery the 
following September were nearly equal. In 1976 the spreads were all 
positive; in 1978 four of five were negative. That is to say, in Oc- 
tober 1976 the spot price stood well below the price for delivery the 
following September, while in 1978 it was well above that contract’s 
price. A comparison of 1979 to 1981 also reveals a considerable 
diversity in the spreads despite the September contracts selling for 
much the same price. 

A striking feature of the wheat spreads in Table 1.2 is the number 
of negative values. Fifteen out of the fifty listed display a backwarda- 
tion, some decidedly so. In October 1973 the backwardation was so 
pronounced that the March contract sold for $4.52 while the July 
contract sold for $3.78. If the significance of such values is not 
immediately obvious, consider this perspective: Over those four 
months in 1973 wheat was expected to lose nearly 20% of its value. 

A large negative component to spreads becomes even more preva- 
lent than already observed if capital costs, warehouse fees, insur- 
ance, and similar known and unavoidable costs of carrying wheat are 
accounted for. Far more often than not, spreads are less than full 
carrying charges. For example, referring to the December-March 
spread in wheat as of October 1980, the value of 6.3¢ per bushel per 
month is one of the larger positive values in Table 1.2. A spread of 
that magnitude is equivalent to a 15% annual increase on an invest- 
ment in wheat of about $5.00 a bushel. If in order to make this 


28 October was chosen so that several of the contracts would be in the next crop-year. 
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investment, firms borrowed on the security of wheat, they surely 
paid several percentage points above the riskless rate as measured by 
the interest rate for the federal government. Because in the fall of 
1980 interest rates for government securities were 15%, the 6.3¢ did 
not even cover the capital costs of storing wheat. If warehousing and 
insurance fees, which amount to several percent per annum, are also 
subtracted away, what is seemingly a generous positive spread be- 
comes negative. 

Allowance for known carrying costs should be made for all the 
spreads listed in Table 1.2. The proper calculation is to subtract 
from the spreads the known warehousing fees and the array of 
capital costs, as represented by the term structure of interest rates at 
the same moment in time as the observations on the spreads. This 
calculation would turn most of the other positive values listed into 
negative numbers. Sometimes spreads are at full carrying costs, so 
that this calculation would leave a value of zero. Never are spreads 
above full carrying costs. The reason for no spreads above full carry- 
ing charges is simple: the power of arbitrage. If a more distant 
futures contract stood above the nearer contract by more than the 
known costs of carry, anyone could make a riskless profit by buying 
the nearby contract while selling the distant contract and arranging a 
loan for the necessary funds. Thus, the appropriate standard is how 
spreads compare to full carrying charges. Negative spreads are un- 
ambiguously below full carrying charges. On close inspection many 
positive spreads are also below full carrying charges. The sign of a 
spread is less important than the degree to which it falls below full 
carrying charges. 

The May-July spread in wheat tends to fall the most below the 
standard of full carrying costs, while the December-March spread is 
usually closer to full carrying costs. From this comparison alone, it 
might appear that spreads become more negative with increasing 
time from the present. But the spreads are not simply a function of 
the time from the present. The most distant spread in Table 1.2, 
July-September, one in which both contracts are in the new crop- 
year, is generally close to full carrying costs. 

Regardless of these general patterns in spreads, it is impossible to 
predict one spread from another. For example, the December- 
March spread is nearly the same in 1974, 1975, and 1976. Yet the 
March-May spreads are different each of these three years. Just as 
the December-March price is not a complete guide to the March- 
May spread, the March-May spread tells only a limited amount 
about the May-July spread. It is in fact the individuality of these 
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spreads that prompts trading in the distinct contracts for delivery in 
March, May, July, September, and December. 

Wheat is not singular in its pattern of backwardations. Soybeans, 
and their products, meal and oil, demonstrated during that same 
period an even stronger tendency toward spreads below full carry- 
ing charges. Table 1.3 presents those in soybean oil. The spreads 
were exceptionally negative in 1974. Translated back into the origi- 
nal prices, those negative spreads signify that the price of soybean oil 
for delivery that March, namely $33.80 per 100 pounds, stood at a 
substantial premium over the price of the January 1975 contract, 
which was selling for $21.20 at the same time. In effect, soybean oil 
for delivery ten months later was selling at a 40% discount from oil 
for immediate delivery. 

A comparison of the spreads in soybean oil to those in wheat shows 
that although spreads below full carrying charges may emerge at 
much the same time,” there is sufficient independent movement 
among them to ensure that the spreads in one commodity cannot be 
deduced from those in another. The spreads in soybean oil in 1975, 
for instance, were more negative relative to other years than were 
those for the same crop-year in wheat, as registered in October of 
1974.” Further, in some years in the early 1980s the spreads in wheat 
were negative while those in soybean oil were positive. Finally, in 
wheat the first spread in which two contracts occur in the new crop- 
year (i.e., the July-September spread) was almost always positive and 
close to full carrying charges, while in soybean oil the majority of 
spreads within the new crop-year (e.g., December-January) were 
negative. Such diversity between the arrays of prices for wheat and 
soybean oil is sufficient to require separate futures markets for each. 

From an inspection of the spreads in soybean oil in Table 1.3, one 
can deduce that there is a strong seasonal component related to the 
cycle of the crop-year in the spreads at any one moment in time. 
Generally speaking, those spreads covering later periods in the crop- 
year, such as August-September, are farther below full carrying 
charges than spreads from earlier in the crop-year, such as Decem- 
ber-January. The same seasonality in spreads can be found in wheat 
in Tables 1.1 and 1.2. From this pattern of seasonality in spreads, 
one might make the further deduction that a cycle like a crop year is 
necessary for the emergence of different and negative spreads. 


a The years 1974, 1978, and 1979, for example. 
* This statement is true even if the spreads are measured on the same business day, 
which they are not in the tables here. 


Table 1.3. Spreads in soybean oil, 1974-1983 (closing prices as of the first business day in March; spreads expressed in 
dollars per 100 lb. per month) 


Period of 

spread 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
March-May — 2.60 — .40 .09 20 —.25 10 35 .40 30 20 
May-July -1.40 -40 11 15 -.10 05 25 40 30 17 
July-August —.95 —.70 .03 .05 =25 .00 30 35 25 15 
August-September -1.00 ~1.05 12 .05 -.45 —.40 .30 .30 .20 15 
September-October* ~ 1.00 —.55 .02 —.20 -.60 —.45 .25 .30 25 14 
October-December —.40 —.50 .09 —.02 -.10 —.05 .20 30 .20 15 
December-January —.90 —.40 .10 05 ~.10 .00 15 30 15 15 
Price of 

January 


contract ($) 21.20 20.25 17.60 24.45 21.35 24.60 25.10 26.70 20.95 18.20 


“Officially, new-crop contracts begin with October. 
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This idea that the cycle of the crop-year is responsible for the 
pattern in spreads can be tested by observing a commodity with 
much less seasonal demand or supply, such as copper. The top half 
of Table 1.4 records the spreads in copper on Comex as of the first 
business day in January for the years 1974-1983. Compared to the 
spreads in wheat or soybean oil, far fewer of those in copper are 
negative; those that are negative all appear in 1974. In fact, the 
spreads in copper display full carrying charges much more fre- 
quently than those in agricultural products. The 0.50¢ spread (per 
month) between the January 1975 and March 1975 contracts, for 
instance, was just about equal, after subtraction of the warehouse 
and insurance fees of somewhat less than 0.1¢ per pound per 
month, to the expense of carrying copper at the interest rate implicit 
in ninety-day commercial paper. Thus, spreads in copper would 
seem to support the deduction that strongly seasonal demand or 
supply is necessary for different spreads. 

But, in fact, the evidence of copper spreads is misleading. Spreads 
should be inspected for the extent they fall below full carrying 
charges, not the nominal amount. In the bottom half of Table 1.4, 
full carrying costs have been subtracted from the spreads.”’ By hap- 
penstance the level of full carrying charges changed over the period 
1974-1983 in such a way as to make spreads in copper appear more 
constant than they really were. The evidence from copper actually 
indicates that spreads can be different and below full carrying 
charges without a cycle like a crop-year. 

The rising interest rates over the decade made many of the 
spreads in copper positive when they would otherwise have been 
negative, thereby disguising that they were below full carrying 
charges. A higher interest rate adds to the carrying cost, with the 
result that spreads are more likely to be positive even without cover- 
ing the carrying costs. In 1980, for example, whatever the maturity 
of a loan, the interest rate was at least 1.3% per month. With that 
opportunity cost to invested capital, the observed spreads should 
have been on the order of 1.50¢ per month for copper to have been 
at full carrying charges. At .10¢ to .15¢ per month they were a tiny 
fraction of that, however. Had the interest expenses been lower and 


`^ The carrying charges are a reconstruction of the prevailing interest and warehous- 
ing expenses. Inevitably this exercise is not exact. Long after the fact it is not clear 
which interest rate, among the prime rate, the commercial paper rate, the banker’s 
acceptance rate, and so forth, is appropriate. Also the various warehouses had 
slightly different fees. Of course, traders at the time would have been aware of the 
exact Carrying charge. 


Table 1.4. Spreads in copper, 1974-1983 (closing prices as of the first business day in January; spreads expressed in cents 
per pound per month) 


Period of 

spread 1974 1975 1976 1977 1978 1979 1980 198] 1982 1983 
January-March —4.60 45 40 40 40 75 1.45 1.30 80 .60 
March-May — 1.40 55 50 45 50 75 15 1.30 .85 .55 
May-July —1.00 .60 45 45 50 70 10 95 85 55 
July-September —.60 60 45 45 45 55 15 85 85 .60 
September-December —.60 65 35 45 45 45 15 .80 80 70 
Price of 

December 

contract ($) 80.60 58.50 59.60 67.40 65.50 75.30 112.70 99.40 83.40 75.75 

Spreads after removal of carrying charges 

January-March —5.20 .00 .00 .00 —.05 .00 .00 .00 —.10 -00 
March-May —2.10 .00 00 00 —.05 .00 — 1.30 -00 —.10 —.05 
May-July -1.65 .00 00 00 -.05 -.05 -1.30 —.20 -.10 -.05 
July-September ~ 1.20 .00 .00 —.05 —.05 ~.25 -1.25 -.30 -.10 —.05 


September-December -1.15 -00 —.05 —.05 —.05 —.35 ~1.20 —.40 -.15 .00 
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the spreads been below full carrying charges by the same amount, 
the observed spreads would have been negative. (In fact, in early 
December 1979 all spreads in copper were negative.) 

Interest rates have another more subtle effect in disguising the 
spreads in copper. Several times by coincidence the term structure 
of interest rates at the time made the spreads look more rather than 
less similar to one another. In the spreads listed in Table 1.4 for 
1977, for instance, spreads were essentially all the same. But at that 
time, the pattern in the term structure of interest rates was one of 
increasing rates, the rate for 180 days and the rate for one year both 
being higher than the 90-day rate. Because money for a one-month 
loan was more expensive for periods beginning in the future, the 
spreads in copper should have been slightly larger, not the same, 
with increasing time to the maturity of the first contract in the pair. 
Sometimes the pattern in interest rates conspired to make even those 
spreads that were different look less different. In 1979 the observed 
array of spreads moved inversely in relation to time of delivery while 
the term structure of interest rates was rising slightly. Only if the 
term structure of interest rates was falling (as in 1981) could a pat- 
tern of declining spreads have been consistent with full carrying 
charges. 

In nine of the ten years from 1974 through 1983 at least some of 
the spreads in copper failed to display full carrying charges, some- 
times, as in 1974 and 1980, by a considerable margin. That any 
spreads in copper were less than full carrying charges is suprising in 
itself. Because copper is a natural resource, having little seasonality 
in production or demand, and large reserves of scrap, the presump- 
tion would be strong that its price should increase to cover interest 
and storage costs, as presumed in most models of natural resources. 
Thus, even the spreads in copper display the paradoxical features of 
the spreads in wheat and soybean oil, although not as strongly. 

This discussion of spreads in copper, soybean oil, and wheat has 
concerned the behavior of a spread between a particular pair of 
contracts as observed once each year. A related issue is the move- 
ment over time of one spread during the lives of its constituent 
contracts. A particular spread is usually highly volatile during its life, 
often moving hour to hour. Such volatility is not perverse random- 
ness. Rather it is the reaction of spreads to underlying economic 
facts, which change often. As an example of the frequency with 
which a particular spread moves, consider the time series of the 
spread between the September ’79 and the October ’79 contracts in 
soybean oil from the moment both were first traded in early October 
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of 1978 through the close of trading of the September ’79 contract 
in September 1979.” Although the volatility of this spread was prob- 
ably higher than average, it is, nonetheless, indicative of movements 
in spreads. Table 1.5 gives its value, as well as the price of the 
September ’79 contract, every ten business days. Over the course of 
a year the spread between the September '79 and October ’79 con- 
tracts was first —$.25, fell to —$1.20, rose at one point in June to 
$.10, and fell again to a low of —$1.80. Some of the observed volatil- 
ity in this spread comes from rounding the prices of soybean oil, 
which trades in “ticks” of 5¢ per 100 pounds, making spreads some- 
what imprecise. Yet rounding cannot account for all of the variabil- 
ity in the spread. 

Relative to the absolute price of soybean oil, these movements in 
the spread were not trivial. A spread of —$1.20 in relation to the 
$26.60 for the September contract represented a discount of 4.5% 
for the price of the October contract. Such a discount is comparable 
to that on a thirty-day Treasury bill, which reflects the greater value 
of money delivered immediately over that delivered 30 days later. If 
the discounts on soybean oil were expressed as annual equivalents, 
as are those for money, the volatility of the September ’79-October 
‘79 spread corresponded to movements in a forward thirty-day in- 
terest rate of 13% to 54% to —5% and back to 71%. Such fluctua- 
tions are indeed large given that within a year movements of even a 
few percent, say from 10% to 13%, in the discount rate on Treasury 
bills are considered extreme. 

With fluctuations of such magnitude week to week, movements in 
storage fees cannot account for the observed volatility of spreads. 
Public warehouses’ fees for agricultural commodities are stable year 
to year, let alone week to week.” Likewise, over the last decade, 
warehouse fees in copper have changed only a few times.” Insur- 
ance fees also are adjusted infrequently. Moreover, insurance fees 
are extremely small, being on the order of 0.05¢ per month for 
grains (Chicago Board of Trade 1982: 40). Nor are movements in 
interest rates, and by extension capital costs, large enough to explain 


* For other examples of the volatility of spreads, see Kallard (1982), ContiCommod- 
ity (1983), and Castelino and Vora (1984). 

3 For example, as of late 1982, Continental Grain, one of the four companies run- 
ning registered grain warehouses in Chicago, had not changed its storage fee in 
three years (conversation with Thomas Dreps, Cash Grain Department, Continen- 
tal Grain). 

W Conversation with Ronald Andresen, Director, Metal Services, Comex. Likewise, 
the warehouses registered with the London Metal Exchange change their rates no 
more often than every few years. 
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Table 1.5. Movement in a spread in soybean oil (closing prices per 100 lb. 


every ten business days) 


Date 


2 October '78 
17 October 
31 October 
15 November 
30 November 
14 December 
29 December 
15 January ‘79 
29 January 
12 February 
27 February 
13 March 

27 March 

10 April 

25 April 

9 May 

23 May 

7 June 

21 June 

6 July 

20 July 

3 August 

17 August 

31 August 

17 September 


September ’79 
contract($) 


23.80 
24.25 
24.90 
23.55 
23.85 
24.20 
24.00 
24.45 
24.40 
26.10 
26.60 
25.95 
27.00 
26.05 
26.30 
26.05 
26.40 
26.15 
28.35 
28.05 
29.20 
26.70 
27.85 
29.35 
30.45 


Spread between 
September '79 and 
October '79 contracts ($) 


—.25 
—.45 
—.25 
—.05 
—.20 
—.25 


the magnitude of movements in spreads, just as the term structure 
of interest rates is almost never as pronounced as the pattern of 


spreads in an array of futures prices. 


As a first approximation, therefore, a theory of futures markets can 
ignore interest expenses and physical storage costs like warehouse 
fees. They are trivial and essentially constant components of spreads. 
(That is not to say, however, that storage behavior is unimportant to 
futures prices.) Because futures markets would not exist without vari- 
able spreads, the remaining negative component of a spread is crucial 
to the existence of futures markets. Consequently, a study of futures 
markets reduces to a study of the negative component of spreads. 
And the fundamental question about futures markets becomes, 
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“What makes spreads fall below full carrying charges?” Because 
spreads are the return to storing a commodity over a particular pe- 
riod of time, the question may be restated as, “Why do firms so fre- 
quently store commodities seemingly at a loss?” 


1.6. Spreads and storage 


Higinbotham (1976), for one, suggests that the paradoxes of spreads 
are the misleading result of averaging what will happen in the fu- 
ture. Recognizing that there might be times in the future when firms 
store nothing because the prevailing spot price is high, Higinbotham 
points out that averaging those periods of no storage with those of 
storage at full carrying charges would result in the average spread 
being less than the full carrying charge. If such circumstances were 
the case, Higinbotham concludes that the paradoxical implications of 
spreads below full carrying charges would be an illusion, because 
firms would actually be storing only at full carrying charges at the 
times they store. 

Higinbotham’s argument is consistent with rational, competitive 
storage, as long as marginal storage costs are not negative. When the 
marginal cost of storage is greater than or equal to zero, as it would 
be if the only cost of storage were physical costs like warehouse fees, 
competitive storers will occasionally find it unprofitable to store 
anything.” Such behavior is desirable from society's perspective be- 
cause when the marginal cost of storage is greater than or equal to 
zero it is not optimal to store so much that supplies will never be 
short, despite the discomfort of a small harvest. The prospect of 
some periods with no storage makes spreads in the current array 
average out to be less than full carrying charges. Picture what hap- 
pens in those periods when out of current availability it is optimal 
that there be no storage, say because of a poor harvest. Current 
plantings, which will not be harvested until the next period, cannot 
alleviate the current shortage. Thus, the current price could rise to 
any level while the price for delivery next period remains low. 


* Theoretically, a competitive, profit-maximizing storer stores up to the point where 
the cost of what he puts into store plus his marginal cost of storage equals the 
expected price. The collective implications of such behavior on the part of many 
storers is difficult to derive in practice because the price expected in a future 
period is a function of what storers will be doing in the those periods. In other 
words, it is not possible to know how much will be stored for a given level of 
current availability until that behavior has been derived. This complicated problem 
in dynamic programming has been examined by several authors, first by Gustafson 
(1958), and most recently and more generally by Wright and Williams (1982). 
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Under such circumstances the spread between the price for immedi- 
ate delivery and that for delivery next period will be negative. A 
poor harvest, by causing the immediate consumption of all available 
supplies, whether from the current harvest or from previous stor- 
age, will set off a pattern of futures prices in which each price 
decreases with length of time to delivery. With nothing being stored 
for the next period, total availability, in expectation, will be lower 
next period than is the long-run average, and hence the chances of 
running short next period are higher than average. In addition, if 
the next harvest is large rather than small, there will be pressure to 
rebuild stocks to a more normal level. These two effects will combine 
to make the expected price next period higher than that for the 
period following. Further, the latter will be higher than the prices 
expected for still more distant periods as of the present. Yet any 
storage that actually occurs is undertaken only at full carrying 
charges. 

Higinbotham’s argument requires that observed storage some- 
times be zero. As it happens, for all commodities stocks never fall to 
zero. This is even more a regularity in the world than spreads below 
full carrying charges. Never in the more than one hundred years 
that the Chicago Board of Trade has compiled the statistics has the 
visible supply of wheat, corn, and oats fallen to zero. Similarly, all 
available statistics on other commodities, from plywood to copper, 
support the observation that stocks never reach zero. They are often 
low compared to their average levels, but they never fall to zero. 
Hence, there is always some connection between the present price 
and the future. By implication, spreads below full carrying charges 
are not an artifact resulting from periods of no storage. 

Thus, despite its intuitive and theoretical appeal, Higinbotham’s 
explanation of spreads is inappropriate.” The mystery of spreads 
below full carrying charges remains, compounded by the persistence 
of storage in the face of such spreads. This is not to say that storers 
are behaving irrationally. Rather, some important motivation for 
storage has been ignored. The effective marginal cost of storage 
must include something more than warehousing fees and capital 
costs, or more properly, there must be some element subtracted 
from these known costs. Even if the readily observed costs of storage 
like warehousing fees are immaterial, an analysis of futures markets 


% What is still valid about Higinbotham’s argument is that any spread not including 
the contract for immediate delivery is a forward spread. As such it is an expectation 
of the spread that will actually prevail and need not be one of the actual values. 
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must center on storage behavior. Articles that examine models of the 
formation of futures prices for unstorable commodities, like Feiger 
(1978), Danthine (1978), or Kawai (1983b), offer few insights into 
the reasons for the existence of futures markets. 

A skeptic might question on three counts the assertion that there 
is always something in store. First, one might wonder how there 
can always be something in store for commodities that are not 
storable, such as live hogs, or that are not yet in existence, such as 
ninety-day Treasury bills for delivery one year from the present. 
Although storage behavior is one step removed in the array of 
futures prices for live hogs or T-bills, the observed spreads are still 
intimately connected with storage. There is some flexibility in when 
hogs are brought to slaughter and how quickly they are fed, feed 
being a storable commodity. Live hogs being marketed continu- 
ously, these adjustments become the equivalent of storage. Mean- 
while, T-bills involve money, which is preeminently a storable com- 
modity. Treasury bills can be re-created by taking the money they 
return upon maturity, holding it, and buying another T-bill when 
desired. 

Second, a skeptic might argue that the statistics on known nation- 
wide visible supply are misleading, due to the difficulty in measuring 
stocks, as, for example, if the reporting units do not carefully distin- 
guish between old-crop and new-crop stocks. But this suspicion is 
unfounded because negative spreads emerge during periods earlier 
than those in which a new crop could possibly be harvested. 

As a third possible reservation, one might argue that strictly 
speaking the spreads in futures prices apply only to the specific 
places where delivery takes place on the futures contracts. The 
stocks measured in visible supply might be too far away from the 
delivery points for it to be profitable to ship them there quickly 
despite the higher price of early delivery over late delivery at the 
delivery point. Under such circumstances, at the delivery point there 
might be no stocks, while where the stocks actually remain, the car- 
rying charges might well be full. There are two rejoinders to this 
third criticism. The first is that negative spreads are not a temporary 
aberration in futures prices. They often appear months in advance 
of the times of delivery. Surely that is sufficient notice to induce a 
slightly faster flow of produce from interior points to the distribu- 
tional centers. The second and more important rejoinder is that the 
certified stocks in registered warehouses, precisely those stocks that 
are eligible for delivery on futures contracts, never fall to zero. 
There has always been at least some wheat in store in the elevators in 
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Table 1.6. Soybeans in store in Chicago (1,000 bushels in registered 
warehouses) 


Friday in 

September 1972 1973 1974 1975 1976 
First 8,036 3,423 5.017 1,283 7,197 
Second 7,949 3,154 4,939 1.234 6.108 
Third 7,082 3,049 4,952 1,147 5,055 


Fourth 6,164 3,508 5,013 1,404 4,973 


Chicago since the figures were first kept in the 1860s." This is true 
even of soybeans, which throughout the 1970s often displayed ex- 
tremely negative spreads between old-crop and new-crop futures.” 
If stocks of any commodity were ever to have hit zero in registered 
warehouses, soybeans in the period 1972 through 1975 were a likely 
candidate. Yet, as is visible in Table 1.6, the smallest amount of 
soybeans recorded in the 1970s in Chicago was 1,147,000 bushels on 
September 19, 1975. This amount was on the order of two weeks’ 
normal consumption or shipment from Chicago. 

It is precisely the persistence of stocks like those of soybeans in 
Chicago in 1975 that is so perplexing. There was seemingly plenty of 
inducement to dispose of those stocks, since, judging from the 
spread between the August and September ’75 futures contracts, 
soybeans were expected to lose 16¢ per bushel, 2.5% of their total 
value, over the month from late August to late September, which for 
the more than | million bushels in store during September amounts 
to some $200,000. In 1973, the cost of keeping the more than 3 
million bushels in store in Chicago was more than $2.1 million. This 
expense was even larger nationwide. The total stock of old-crop 
soybeans as of l September 1973 was 60 million bushels, the smallest 
carryover of the decade (although it was still some 4% of the crop 
being then harvested). As of 1 August 1973, the spread between the 
spot price and the August futures contract, on which deliveries were 
eligible until the end of the month, was —$1.30 per bushel. This 
suggests that the holders of those 60 million bushels paid on the 


7 It might be argued further that such measured stocks are minuscule amounts left 
in the bottoms of elevator bins. Although oil pipelines must contain an irreducible 
minimum to keep operating, nothing prevents a grain elevator from being 
emptied. (Conversation with Thomas Dreps, Cash Grain Department, Continental 
Gratin.) 

* Also see Duddy (1931) for statistics about storage in Chicago in the 1920s. 
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Figure 1.1. Spreads and soybeans stored in oil mills, 1974—1983 


order of $78 milion, quite apart from physical storage costs, for the 
privilege of keeping them in store that one extra month. 

Although holders of soybeans will pay dearly for the privilege of 
keeping soybeans in store, they do adjust the amount they keep in 
store to the cost. Whenever the loss on storage is high, storage is low, 
and vice versa. This pattern of responsiveness to the extent spreads 
fall below full carrying charges is so strong that it emerges in even 
the crudest plots. Figure 1.1 plots the amount of soybeans held at oil 
mills, which are the major processors of soybeans, on the last day of 
August against the representative spread, as of mid-August, between 
the August and September contracts on the Chicago Board of 
Trade, for the years 1974 through 1983. Even without the refine- 
ment of adjustments to the spreads for warehouse fees and capital 
expenses and without the refinement of adjustments for increases in 
mill capacity, a strong relationship stands out. The relationship be- 
tween spreads and storage appears to be slightly nonlinear. Plots 
with the amount in warehouses in Chicago or the amount of the 
national carryover would show the same shape. 

This strong relationship between the extent spreads fall below full 
carrying charges and the amount in store is true of all primary 
commodities and all periods. Working (1934) was the first to observe 
this pattern, in his case for wheat over the period 1885 through 
1933. Such relationships held throughout the crop-year, not just for 
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Figure 1.2. The supply of storage 


the carryover between crop-years. Telser (1958) and Gray and Peck 
(1981) have found the pattern in wheat continuing to hold. Howell 
(1956) and Telser (1958) found the same configuration for cotton, 
Weymar (1974) for cocoa. For the interwar years, Brennan (1958) 
found extremely strong patterns for commodities as diverse as shell 
eggs, cheese, butter, and oats. 

Working (1949) generalized this common pattern into what he 
called the supply-of-storage curve. His supply-of-storage curve is 
illustrated in Figure 1.2. Clearly it captures well the relationship 
between soybeans at oil mills and the spread in soybean futures. 
When stocks are large, spreads are positive, if not at the extreme of 
full carrying charges. Once at full carrying charges, stocks can be 
increased considerably without an accompanying change in spreads; 
as noted in section 1.5, the cost of physical storage is effectively 
constant over broad ranges of amounts stored. Yet what really deter- 
mines the shape of the supply-of-storage curve is the mysterious 
negative component to spreads. 


1.7. An outline of the remaining chapters 


In sum, two facts about commodity markets emerge persistently. 
First, spreads between futures prices rarely cover the known carry- 
ing costs of storing commodities. Second, firms that handle com- 
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modities always, taken together, keep some in store, adjusting the 
quantity to the extent spreads fall below full carrying charges. To- 
gether, these two facts pose the central question about the pattern of 
prices found in futures markets. Why do supposedly rational, profit- 
seeking firms regularly hold stocks when it is expensive for them to 
do so? 

The answer advanced in this book is that firms hold stocks of 
physical commodities for much the same reasons they hold money. 
Because of the great difficulty and expense in moving commodities 
like wheat or copper quickly to where they are needed, firms will 
hold commodities despite spreads below full carrying charges. To 
keep their processing plants running smoothly in the face of the 
uncertain timing of the arrivals of their orders and supplies, they 
will pay to hold inventory. Therefore, the negative component to 
spreads is what firms pay for keeping inventories on hand and, thus, 
is equivalent to the expense of holding cash, measured as foregone 
interest. 

The parallel between money and commodities like soybean oil and 
copper may be extended even further to encompass economic func- 
tion, that of a futures market being similar to that of a money market. 
The sale of a futures contract in conjunction with the purchase of 
wheat in the spot market allows a firm to borrow wheat.” Because 
these loans of wheat are implicit in double transactions, it is not imme- 
diately apparent that they are loans when each transaction is analyzed 
separately. Nevertheless, the whole array of contracts, from immedi- 
ate delivery to the most distant delivery, allows a flourishing loan 
market to function for a particular commodity. The spreads between 
the contracts, after subtraction of warehousing fees and the capital 
expense of holding inventory, are the charge for borrowing a com- 
modity. These differences in the spreads between different pairs of 
futures contracts represent a much more pronounced term structure 
to the interest rates on wheat and copper than to the interest rates on 
money. Futures markets are active when there is a strong need to 
borrow and lend commodities and when the rates on these loans of 
commodities are different for different periods of the year. Just as a 
loan market for money helps put funds into the hands of people 
whose need is greatest at that moment, futures markets allocate the 
amount and location of inventories, serving to see that stocks are 
always in the hands of dealers whose need is most immediate. 

The notion that futures markets are closely related to money mar- 


"Paul (1966) has also observed this about hedging operations. 
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kets is contrary to the dominant view today, which sees futures mar- 
kets as markets for insurance. The view advanced here is, however, 
similar to the one that Working put forth in his papers on the supply 
of storage (1948, 1949, 1953a, 1953b). Although many people today 
recognize these papers as classics in the literature on futures mar- 
kets, they do not recognize that Working’s theory is incompatible 
with the prevailing portfolio theory of hedging. This book is basic- 
ally an attempt to place Working’s theory again at the center of the 
understanding of futures markets. It is hoped that here Working’s 
insights are supported with new evidence and more illuminating 
theory, specifically those theories developed recently about the de- 
mand for money and about the role of financial intermediation. Yet 
if readers take away only a renewed appreciation for Working, the 
purpose of this book will be fulfilled. 

Chapter 3 in particular will seek to discredit the prevailing view of 
futures markets as closely related to insurance markets. That chapter 
will reexamine the presumed behavior of a risk-averse dealer in com- 
modities, and in the process it will demonstrate that a more reason- 
able effect of risk aversion than conventionally assumed is that more 
risk aversion leads dealers to use futures markets less. But before this 
discussion, Chapter 2 will seek to establish the view of futures markets 
as loan markets by demonstrating that the double transaction of buy- 
ing a spot and selling a futures contract (i.e., what has been defined 
here as a hedging operation) is equivalent to borrowing the commod- 
ity. The introduction of the concept of an implicit market as well as an 
investigation of actual loan markets in commodities will be essential to 
this line of argument. These concepts will be used repeatedly in dis- 
proving the theories based on risk aversion, as well as the more im- 
portant task, which will be begun in Chapter 4, of establishing the 
theoretical foundations for the view of futures markets as similar to 
markets for money. Chapter 4 will focus on the motivation behind a 
firm’s desire to borrow commodities, establishing that risk-neutral 
dealers have sufficient reason to use futures markets. Thus, it will 
become clear that risk aversion is neither a necessary nor a sufficient 
reason for futures markets. Chapter 5 will explore in more detail the 
connection between physical commodities and money, as well as that 
between futures markets and money markets, and will address the 
question of why, out of all the possible ways of arranging loans of 
commodities, futures markets have emerged as the dominant institu- 
tion. Finally, Chapter 6 will use the parallels with money markets to 
answer a perennial question: Why do so few futures markets exist? A 
short conclusion will follow as Chapter 7. 


CHAPTER 2 


Equivalent ways to borrow and lend 
commodities 


Often it is possible to construct a position in a good implicitly from 
an appropriate combination of positions in other goods. Speculators 
and dealers in commodities frequently do just that. Speculators 
often construct spreads in two futures contracts between two differ- 
ent delivery months or between a raw material and a final product. 
Dealers, by definition, combine their positions in futures contracts 
with positions in a physical commodity. The view argued in this 
chapter is that these spreads and hedging operations are prime ex- 
amples of two simultaneous transactions meant to accomplish implic- 
itly something fundamentally different from either of the compo- 
nent transactions alone. Spreads and hedging operations are implicit 
positions in the borrowing and lending of commodities. 

Because of the possibility of constructing positions implicitly, a 
wide variety of ways exist to trade many goods and services, al- 
though often the equivalence of particular methods of trading goes 
unnoticed. In general, one system of trading may well be far easier 
to examine and to understand than its equivalent systems, with the 
fortunate result that the analysis and insights extend to the equiva- 
lent systems. As it happens there are several systems of trading 
equivalent to that of spot markets and futures markets, specifically 
those involving loan markets for commodities. By recognizing the 
equivalence of these ways to trade, it can be established that hedging 
operations and spreads involve loans of commodities. 

The salient feature of futures markets is precisely the frequency 
with which positions in futures contracts are combined with other 
positions. Generally speaking, at least one-half and probably three- 
fourths of the open interest in all active futures markets is part of a 
combined operation. Table 2.1! shows the proportion of futures con- 
tracts combined with other positions for eight representative mar- 
kets, as reported monthly by the Commodity Futures Trading Com- 
mission (CFTC). Based on traders who hold positions above some 
specified number of contracts, say 50 or 100 depending on the size 
of the market, the reports distinguish among long hedging, short 
hedging, long speculation, short speculation, and speculative spread- 
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ing. Three of these five categories, namely long hedging, short 
hedging, and speculative spreading, represent futures contracts held 
in combination with other positions. The proportion of reported 
long and short positions in these three categories is usually above 
85%. That proportion does, however, overstate the extent to which 
futures are part of combined transactions because hedgers are dis- 
proportionately represented among traders large enough to file the 
positions with the CFTC. On the other hand, these three categories 
as a proportion of total open interest long and short (the second 
column) understates the percentage of combined positions because 
small hedgers and small spreaders are not included. Thus, an esti- 
mate of the importance of combined operations has an upper bound 
near 85% and a lower bound typically near 50%. 

The extent of combined operations is perhaps most surprising 
among those classified as speculators, that is, among those who are 
not dealers in commodities. In all eight markets shown in Table 2.1, 
speculative spreading as a fraction of reported speculation is above 
40%; in the soybean and soybean oil markets the fraction is above 
70%. In several markets, reported speculative spreading, especially 
that of soybeans, is above 15% of total open interest. As can be seen 
in the last column of Table 2.1, many speculators report these 
spread positions. 

By any measure, therefore, the implicit positions resulting from 
speculative spreading, short hedging operations, and long hedging 
operations are the vital part of futures markets. Thus, understand- 
ing the purpose of these combined operations is tantamount to un- 
derstanding the purpose of futures markets themselves. The course 
of this chapter is first to develop the concepts of implicit markets 
and equivalent ways to trade and then to apply them to these com- 
bined positions so important to futures markets. 


2.1. Implicit markets 


In the rarefied world of general equilibrium theory, markets exist 
for every imaginable good and service. In the real world, however, 
the substantial costs of operating markets keep their number to the 
necessary minimum. Tremendous pressure exists for one institution 
to do the work of two, or for two explicit markets to provide in 
addition the trading opportunities of a third. For instance, in the 
textile industry the price of spinning is implicit in the difference 
between the price of yarn and the price of cotton. A trader who 
owns cotton can implicitly purchase the spinning service by selling 


Table 2.1. Extent of spreading in futures markets (average of end-of-month reports for 1979 
and 1980, with standard deviations in parentheses) 


Asa % of 2 X open interest 


Speculative 
Reported Reported spreading Number of 
positions hedging and Reported asa % reporting speculators 
long and speculative speculative of reported. =_— —H——____ 

Commodity short spreading spreading speculation Long Short Spreads 

Corn? 67.0 62.0 6.8 60.2 63 24 6l 
(3.8) (4.4) (1.5) (9.2) 

Soybeans? 64.0 58.5 20.7 78.8 55 41 112 
(3.1) (3.2) (2.3) (4.0) 

Soybean oi! 73.8 66.7 17.2 71.0 34 15 39 
(2.6) (3.7) (3.0) (5.7) 

Live hogs 41.5 22.7 15.9 45.7 39 40 40 
(2.7) (3.2) (3.0) (7.0) 

Bellies? 40.4 20.7 14.9 42.8 41 64 52 
(5.2) (4.1) (4.1) (9.9) 

Sugar’ 62.4 52.9 8.7 48.2 40 12 28 
(2.9) (3.4) (2.3) (10.2) 

Cotton 61.8 53.2 10.2 54.2 46 13 32 
(3.4) (4.2) (2.4) (6.2) 

Platinum 38.6 27.8 9.3 45.8 13 7 11 
(4.4) (4.0) (3.5) (12.8) 


*Including the tiny Mid-America Exchange. 
‘The little-traded No. 12 contract added to that for No. 11. 
Source: Various issues of CFTC monthly report, Positions of Traders. 
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his cotton and buying yarn, making an organized, explicit market in 
spinning redundant. Even though a purchase of spinning through 
the double transaction of selling cotton and buying yarn incurs the 
costs of two transactions, the sum of those two transactions costs may 
well be smaller than the single cost of using an organized market for 
spinning directly. Of course, this argument about relative transac- 
tions costs applies equally well to an explicit market for cotton or an 
explicit market for yarn. One of those two organized markets could 
be redundant instead of the market for spinning. In general, when 
two prices must bear a direct relationship to a third as a condition 
for equilibrium, an organized market supplying the third price may 
be superfluous. 

Regardless of whether a price is implicit or explicit, it performs 
the same economic function. Spinners, for example, respond in the 
same manner to an explicit price for spinning as to an implicit price 
for their service. More important, simply because a good has no 
formal, organized market there is no reason why people cannot buy 
or sell that good. A combination of trades in explicit markets enables 
individuals to construct a position in that good. For instance, if Li- 
verpool were without a cotton market, someone wanting to buy cot- 
ton there could do so implicitly by combining the transactions of an 
explicit purchase of cotton in New Orleans and explicit purchase of 
freight to Liverpool. Any number of combinations of explicit trades 
might yield the desired result. In short, although a good may not 
have a formal, organized market, it can have an implicit market. The 
price may be nowhere quoted directly, yet it is revealed in simple 
mathematical manipulations of other prices. And although no writ- 
ten agreement alludes to the quantities and qualities of that particu- 
lar good, combinations of agreements written about other explicit 
goods provide, in their effect, the same position. For all practical 
purposes, an implicit market is the same as an explicit market. 

Whether a market is implicit or explicit, the powerful force of 
arbitrage keeps prices in line. In the case of three explicit markets in 
which two prices add to a third, arbitrage can work overtly. Traders 
are always alert for occasions when the price in the market for spin- 
ning service moves away from the price implicit in the difference 
between cotton and yarn.' By buying spinning with the cheaper com- 
bination of trades and selling spinning where it is more expensive, 


' In the case of foreign exchange markets this would be the same as asserting that 
interest rate parity holds for all practical purposes. See Frenkel and Levich (1975 
and 1977) and Phaup (1981!) for recent defenses of the theory of interest rate 
parity, which is really an assertion about the power of arbitrage. 
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traders can make money at no risk. Such two-way arbitrage is profit- 
able until the price of spinning is the same when computed in the 
two ways, and it continues until prices are restored to their correct 
relationship. By definition two-way arbitrage is possible only if all 
the markets involved are explicit. 

Even if a particular market is implicit, a type of arbitrage known 
as one-way arbitrage will keep the implicit price close to the price 
that would be explicitly recorded. Unlike conventional two-way arbi- 
trage, however, one-way arbitrage does the work covertly. In the 
case of two-way arbitrage, a speculator enters who would not other- 
wise be making a transaction in any of the markets. With one-way 
arbitrage, some party who would as a natural course of business be 
making a particular transaction, say the purchase of yarn, has the 
option to buy yarn either explicitly or implicitly through transactions 
in other markets. If a large discrepancy exists between the return to 
constructing a trade directly and constructing the trade through 
several transactions, that party would naturally choose the method 
with the higher return. These options for the method of achieving a 
position desired in any case keep prices in line just as well as profes- 
sional arbitragers would. 

Consequently, an equilibrium without a particular market being 
explicit can exist without any apparent arbitrage.” That there are no 
explicit trades in that particular market is, in fact, the strongest 
evidence that the implicit price is close to what the explicit price 
would be. Because those who must trade in any case have a choice of 
the way they accomplish their trades, they will alter their method 
whenever prices are such that they can do better trading implicitly 
rather than explicitly, or vice versa. 

Just as in a set of three markets in which two prices must add to a 
third one can be implicit, in a set of four markets in which three 
prices must add to a fourth, one of the four can be implicit. The 
important point to remember is that in a set of markets in which P, 
+ Po + +++ + Py_, = Py there will often be an implicit market.’ Only 
if transactions costs in a set of markets are roughly comparable are 
all markets likely to be explicit. 


? Deardorff (1979) and Callier (1981) have shown that the force of one-way arbitrage 
is so strong that one would never expect to observe two-way arbitrage even if all 
markets were explicit. 

* Vertical integration, a firm internalizing its customers or its suppliers, also makes a 
number of important markets and their prices implicit. The point made here is not 
the same issue as vertical integration. The issue here is whether a firm charges 
implicitly or explicitly for its service, whatever is the range of activities encompassed 
in that single price. 
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Within a set of markets, the choice of which market is implicit 
depends upon small differences in brokerage fees, trading rules, 
computational convenience, legal precepts, and so forth. As these 
fluctuate the implicit market may shift. If, for example, transactions 
in one of the explicit markets become more expensive or become 
controversial before the law, what was the implicit market could take 
its place as an explicit market, while that previously explicit market 
could become implicit. While currently, in textiles, the market for 
spinning is implicit, at one time the market for yarn was implicit. 
Under the “putting out” system, a merchant bought cotton and con- 
tracted with individual spinners who sold their service at an explicit 
price. 

The classification of markets as implicit or explicit need not be 
sharp. At times traders may quote an explicit price for a good while 
actually exchanging a combination of other goods instead of the 
good itself. This mixture of explicit price and implicit positions 
might be termed a semiexplicit market. Another class includes those 
markets that function only infrequently. As long as there are enough 
explicit markets from which all prices can be derived and all desired 
positions constructed, the sporadic functioning of the other markets 
changes nothing. Rather, it emphasizes just how well an implicit 
market performs the functions of an organized market. Regardless 
of whether a market is explicit in the sense of being a formal, orga- 
nized exchange, or semiexplicit, or fully explicit only for occasional 
transactions, or always implicit, the market has the same economic 
significance. 

Related to this notion of implicit markets is the idea of integrating 
several prices into one quotation. Services, freight in particular, 
often encompass several prices. For example, the movement of 
wheat to Chicago first involves the cost of transferring the grain 
from a local elevator to a rail car. Then there is a charge for the 
actual transport of wheat to Chicago. In Chicago there might well be 
a switching fee to get the car out of the central rail depot, and there 
will certainly be fees for inspecting the wheat and putting it into a 
Chicago elevator. If someone wanting to sell wheat for immediate 
delivery in Chicago had paid all these fees through the elevator’s 
charge, he could demand a higher price. On the other hand, the 
quoted price for immediate delivery in Chicago may presume that 
the buyer pays for the inspection and elevator fees, in which case the 
quoted price is lower. Quoted prices often include either more or 
fewer of these incidental charges, depending on whether the seller 
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or buyer is responsible for them.’ Clearly, the particular arrange- 
ment for the payment of these incidental fees, being solely a matter 
of commercial convenience, makes no difference economically. Fur- 
ther, that some of the fees can be in one party’s favor while others be 
against him makes no difference economically. As an example of this 
point, imagine that in cleaning wheat a valuable by-product is 
created. On the one hand there is the cost of cleaning and on the 
other the benefit of the by-product. If the by-product is returned 
along with the cleaned wheat, the cleaning establishment will quote 
the full price of cleaning. If instead the cleaning establishment keeps 
the by-product, it will decrease its listed price of cleaning accord- 
ingly. It is even possible that the value of the by-product outweighs 
the expense of cleaning, rendering the net price of cleaning nega- 
tive. That is to say, the cleaning establishment, to obtain the by-prod- 
uct, must pay people to clean their wheat. Clearly, whether the firm 
lists on its bill the price it charges for cleaning separately from that 
which it pays for the by-product or combines them into one net price 
makes no difference economically. 

The effectiveness of implicit markets and the commercial conve- 
nience of combining incidental fees together make a wide range of 
complicated trading arrangements both possible and probable. Many 
seemingly different trading arrangements have the same economic 
effect. Several simultaneous transactions with unfathomable com- 
plexity could well reduce to a simple transaction were that transac- 
tion performed explicitly. 

Consequently, it is imperative to consider as one single trade all 
the many transactions in explicit markets that a trader makes at the 
same time. Because his net position is what matters, to examine 
separately each part of the composite trade would give a most mis- 
leading impression of the reasons for the transactions. A safer ana- 
lytical approach is to treat the implicit position as if it had taken 
place in an explicit market with an explicit price. 

A similar point concerns the economic analysis of the markets 
involved. Because any one market in a set of markets could be im- 
plicit, there could be many different systems of trading, although 


t This distinction over who pays which incidental fees is exactly the difference be- 
tween a “to arrive” contract (also known as a CIF contract) and one for future 
delivery. Under the terms of a “to arrive” contract, the seller is only responsible for 
getting the commodity into the railyard (or harbor) with “cost, insurance, and 
freight” paid. If the contract were for future delivery, the seller would also pay the 
delivery charges of getting the commodity into a warehouse. 
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rarely would all of them operate for the same commodity. Each of 
these possible systems would be characterized by its own institutions, 
terminologies, legal procedures, and personalities of traders. They 
might be thought unrelated because their methods were so dissimi- 
lar. Economists might even attempt to explain each system with a 
different theory. Yet the systems of trading would be equivalent 
economically, and for that reason, the economic analysis of them 
should be consistent. 

The standard economic analysis of futures markets ignores these 
important lessons about equivalent systems of trading, and as such itis 
a perfect example of the misunderstanding that results whenever the 
possibility of implicit markets is overlooked. A short hedging operation 
is a purchase in the spot market coupled with the simultaneous sale of a 
futures contract. Being a combination of two simultaneous trades in 
two explicit markets, a short hedging operation is a deal in an implicit 
market. Specifically, a short hedging operation is a method of borrow- 
ing in an implicit loan market for the commodity. What would be said 
about hedging if futures markets were implicit while this loan market 
was explicit? Such a system of trading is a common method of dealing 
in goods other than primary commodities, although in fact at various 
times commodities now with futures markets have had explicit loan 
markets. In these settings, however, economists are accustomed to 
explaining the motivations of traders in terms that contradict their 
usual explanation of hedging. It is the conventional explanation of 
hedging and futures markets that is wrong. 


2.2. The equilibrium relationship for loan markets 


Although the concepts of implicit markets and equivalent ways to 
trade apply in general, the remainder of this chapter will be spent 
applying them to a particular type of market, loan markets. Loan 
markets derive from an equilibrium relationship involving five 
prices. The price for immediate delivery plus warehouse fees plus 
capital expenses minus a use charge for the commodity equals the 
price for future delivery, 


Pip + Pwr F Poe GA Pic R Prp 


The warehouse fees and the capital expenses together are the cost of 
physical storage, otherwise known as full carrying charges. 

These five prices are registered in different units. The price for 
immediate delivery is quoted in terms of dollars today per unit of 
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the commodity. Since the price for future delivery of the commodity 
is paid at the time of delivery, the futures price is in terms of dollars 
at the time of delivery. As a result, the equilibrium relationship must 
contain the fee for capital tied up. This capital expense equals the 
price of the commodity for immediate delivery times the interest 
rate. The interest rate (otherwise known as the time value of money) 
is the use charge on money, quoted as a proportion. Whether the 
warehouse fees or the use charge for the commodity are quoted in 
terms of dollars today, dollars tomorrow, or even in units of the 
commodity need not matter. The ratio of dollars today per unit of 
the commodity and the use charge on money make it possible to 
translate those prices into any terms desired. 

Just as does using money, storing a substance involves time. Stor- 
age is like the service of freight or processing except that it trans- 
forms a substance from being available for immediate delivery into 
the same substance being available for delivery in the future. A loan 
of the commodity involves time just as much as does storage. Some- 
one wants to borrow a substance so that he can use it for a period of 
time. Storage over a period and use of the commodity over a period 
are two distinct services. Yet both transpire simultaneously. In effect, 
the service of storage creates a valuable by-product, the use of the 
substance over the same period. As time passes, storage adds value. 
Use, in contrast, dissipates value. Or more accurately, if the com- 
modity is not used, an opportunity is lost. If a chair is put into 
storage and the employees of the warehouse are not allowed to sit on 
it, the service provided by the chair is wasted. 

Consequently, in the equilibrium relationship, from the perspec- 
tive of a storer who is allowed to use the commodity, the price of 
physical storage enters positively and the use charge (or rental fee) 
enters negatively. These can be kept separate or combined, as a 
matter of commercial convenience. If they are combined, the net 
charge from the perspective of the person who wants to have use of 
the commodity, say designated P, for commodity loan, is 


Pi = Pec — Pwr — Pee 


This net charge could be either positive or negative, depending on 
the relative magnitudes of the three components. Just like the 
cleaner of wheat, a storer might have to pay others for the privilege 
of storing their commodities because the control of the commodity 
he obtains thereby is more expensive than the price of physical stor- 
age. With P, combining the use charge on the commodity, the use 
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Table 2.2. Systems of trading involving loan markets 


System A System B System C 

Explicit spot market Implicit spot market Explicit spot market 
Explicit loan market Explicit loan market Implicit loan market 
Implicit futures market Explicit futures market Explicit futures market 


charge on money, and the warehousing fee, the equilibrium rela- 
tionship reduces to three prices from five, 


Pip — P} = Pro 


This relationship could also be expressed in terms of the goods and 
services involved: 


ID — L = FD 


Thus, P, is the spread between spot and futures prices. Whenever 
the use charge for the commodity is positive, spreads will be below 
full carrying charges. 

What is interesting is the large number of equivalent systems of 
trading based on this set of markets. Depending on which of the 
three main markets is implicit, there are three broad systems. These 
three are listed in Table 2.2. Under System A, the futures market is 
implicit; under System B, the spot market is implicit; while under 
System C, the loan market is implicit. In practice there are more 
varieties than these three, depending on how warehouse fees and 
capital expenses are combined with the use charge on the commod- 
ity. In all systems, a sufficient number of explicit markets exist to 
permit full positions in all the goods and services involved in carry- 
ing substances over time. 


2.3. Methods of lending shares of stock 


The various stock exchanges serve as a useful introduction to the 
equivalence of apparently different systems of trading because they 
clearly trade similar substances and ones that are storable. Since the 
mid-nineteenth century highly advanced stock markets have oper- 
ated both in London and in New York but with substantially differ- 
ent methods of trading. Despite the differences in trading tech- 
niques, both exchanges have traded a number of issues in common, 
mainly American issues, at essentially equal prices. After all, commu- 
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nication between the markets about prices is nearly instantaneous, 
and arbitragers could ship stock certificates across the Atlantic in a 
matter of days even in the era of sailing vessels. 

Even though a discussion of the systems of trading on the stock 
exchanges of London and New York may seem far afield from the 
subject of futures markets, actually the discussion establishes several 
important points. The stock exchanges can demonstrate not only 
that different systems of trading can achieve the same economic 
results but also that markets can be implicit and yet be meaningful. 
On both exchanges traders regularly make two simultaneous trans- 
actions. The two simultaneous transactions are obviously the same as 
a single transaction in another setting, and this confirms that simul- 
taneous transactions should be analyzed as a single one. Equally 
important, the systems of trading on the two exchanges both include 
a loan market for stocks, thus introducing the workings of loan 
markets for substances other than for the familiar substance money. 
In fact, from the perspective of implicit and explicit loan markets, it 
will emerge that stock exchanges have many similarities with futures 
markets not previously recognized. 

In New York two markets function explicitly: a spot market for 
shares and a loan market for shares. This does not, however, preclude 
trading for future delivery, which can be done implicitly. New York 
operates under what in Table 2.2 was System A. Someone desiring to 
sell shares short sells stock for regular delivery while asking his broker 
to borrow stock for him in order to make the delivery. These two 
transactions leave him implicitly with the obligation to return stock in 
the future, a position he would achieve had he directly sold stock for 
future delivery. From the perspective of someone wanting to sell for 
future delivery, the fundamental equilibrium relationship involving 
immediate delivery, loan, and future delivery becomes 


-FD = -ID+L 


A sale for future delivery can thus be achieved by a sale for immedi- 
ate delivery plus borrowing. Correspondingly, a person who wants 
to buy stock for future delivery can also combine two transactions to 
achieve that result implicitly. He can buy shares for immediate deliv- 
ery, and simultaneously lend them out for a period of time, because 
FD = ID — L. His net position entitles him to receive the stock at 
some point in the future, exactly as would have happened had he 
directly bought stock for future delivery. In this way, the system of 
trading on the New York Stock Exchange contains an implicit mar- 
ket for future delivery. 
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Someone buying stock often borrows money in order to pay the 
seller. If he lends his just-purchased stock, he can obtain in return a 
loan of money approximating the market value of the stock lent. For 
example, if Party A lends 100 shares of General Motors when GM 
sells at $60 per share, Party B must at the same time lend Party A 
$6,000. The stock is more than collateral for the loan of money. Just 
as Party A is free to do anything he desires with the money, Party B 
is free to do anything with the stock. Neither the exact dollars nor 
the exact certificates need be returned. Thus, the borrowing of 
money to buy stock “on margin” includes a counterbalancing loan of 
stock. Likewise, the borrowing of stock as part of a short-selling 
operation is really a double loan, borrowing stock while lending 
money. 

In the past the New York Stock Exchange maintained a market 
for such double borrowing and lending at a “money desk” on the 
exchange floor. Into this “loan crowd” came those members who 
desired either to lend stock while borrowing money or to borrow 
stock while lending money. Although these double loans were for a 
single day, in practice most were renewed for a number of days. In 
effect, the interest rate for the loan and the amount of money lent 
was reset each day. Because of the regulations restricting short 
selling introduced in the 1930s, this centralized market for lending 
securities has decayed. Now most brokerage firms find the stock to 
lend to a short seller from the accounts of their other customers 
(Teweles and Bradley 1982: Chapter 9). 

Whether arranged on the floor of the exchange or not, in these 
counterbalancing loans Party A has Party B’s money and B has A’s 
stock. Yet the stock nominally still belongs to A and the money to B. 
Consequently, all dividends go to A. For the same reason, A must pay 
B for the use of his money. This payment is closely subject to the 
supply of and demand not only for money but for the borrowed 
stock. The payment in fact combines the use charge on money, regis- 
tered against Party A, and the use charge on the stock, registered 
against Party B. (Warehouse fees for shares are negligible.) If the 
stock is scarce and difficult to borrow, its lender may insist that he 
obtain the counter loan of money at a low rate of interest. If the stock 
is still harder to borrow, he may pay no interest at all. Sometimes 
when there is immediate need for the stock, the lender of stock not 
only can get the money free of charge but can extract a premium.” 


* In this case the implicit price for future delivery of shares is below the price for 
immediate delivery. 
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Such rates are usually different for each and every stock, creating, in 
effect, a separate loan market for every stock. 

In London, the method of clearing employed on the stock ex- 
change determines the way trading is done there. The London ex- 
change uses System B, the one with the spot market implicit. The 
London exchange, instead of clearing daily, as do modern futures 
exchanges, clears every fortnight, because more trades cancel out 
the longer the time between clearings. A trader does not have to 
honor his commitments until the next settlement period. Conse- 
quently, each trade is effectively a contract for future delivery at the 
next balancing of accounts. 

As in New York, in London there is a double loan market for 
shares and money. When the next account period arrives each party 
must be prepared to meet his obligations. But he can meet his obli- 
gations in several ways. A party who has contracted to buy, besides 
producing the funds to pay for the shares, can arrange with the 
seller to postpone delivery. That is, he can arrange to have the 
shares “carried over” the one fortnight until the next balancing of 
accounts. This arrangement for postponing delivery might also be 
advantageous for the seller of the shares, if, for example, he does 
not actually have the shares to deliver. This carryover market can 
involve others in addition to the original buyer and seller. For ex- 
ample, someone may lend the original buyer the funds he needs. In 
return the buyer hands over his new shares as collateral. The shares 
are more than collateral, however. The one who has lent the money 
and has been given the shares can do anything he wants with them. 
In effect, the person waiting longer to get stock is lending his stock 
for two weeks, and the person postponing delivery is borrowing it. 
At the same time the person waiting to get his stock is borrowing 
money while the nominal seller of the shares is lending money. 

In London as in New York, the quoted fee in this double loan 
market combines two use charges, one for money and one for the 
shares. The name of the net fee depends on which of the two use 
charges dominates. Whenever the net fee is such that the buyer of 
the stock pays for the extension of the delivery date, the amount 
paid is called a “contango.” If there is no pressure to have the shares 
at the current account, the use charge on the shares is zero. In that 


ë See Gibson (1888: 41-45) for the origins of the clearing process, which in the 
nineteenth century was an elaborate three-day ritual because of the huge number of 
transactions accumulated over a fortnight. The exchanges in Paris and Milan follow 
the method of trading in London, except that they clear monthly instead of fort- 
nightly (Stonham 1982). 
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case the contango payment exactly covers the other person’s oppor- 
tunity cost of the investment over those two weeks, namely the pre- 
vailing interest rate on a two-week loan of money. But because there 
is sometimes pressure to have the stock immediately, the person 
permitting delivery to be postponed often needs to pay much less, 
and he sometimes even receives payment himself whenever the 
seller finds it extremely difficult to procure certificates for delivery. 
The sum paid by a seller to defer delivery is called a “backwarda- 
tion.” Naturally the lender of shares most prefers backwardation 
payments, but a backwardation is relatively rare for stocks. The 
backwardation or contango payment is different for each stock. The 
use charge for money being the same for all stocks, the differences 
among the various contango and backwardation payments reflect 
the differences among the use charges for the various stocks. 

This carryover market leading to contango and backwardation 
payments operates only in conjunction with the fortnightly clearings 
because that is the only time such a double loan market is needed. A 
true spot market in the sense of explicit trades for immediate deliv- 
ery never operates, however. How then can traders buy and sell for 
immediate delivery? They can do so implicitly by combining trades 
in the forward market and the carryover market. For example, if 
someone wants to sell for immediate delivery, he can manipulate the 
equilibrium relationship from [D — L = FD to -ID = -FD ~- L. In 
practice the trader sells stock for delivery at the next account, and 
meanwhile carries someone else’s obligation in the current clearing, 
lending the stock while borrowing money. That person is then 
obliged to deliver stock to the trader at the next clearing, and the 
trader in turn fulfills his own obligation to deliver. In effect a seller 
of stock for immediate delivery would receive payment in two install- 
ments, first as a backwardation or contango payment and second as 
the contract price for the next account.’ In total these payments 
would match exactly what he would have received if he had taken an 
explicit position in the spot market. 

In summary, the New York and London stock exchanges operate 
quite differently. The Stock Exchange of London deals in forward 
contracts calling for delivery at one of the periodic clearings, while 
in America securities are sold in spot markets. While the London 
exchange developed periodic contango and backwardation payments 


7 If the carryover payment is a contango, the person selling in two steps must pay it. 
He then gets more at the next clearing. A backwardation, in contrast, comes to him, 
and he receives correspondingly less at the next clearing. 
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to postpone obligations, the New York Stock Exchange created a 
continuously active loan market in both money and stocks. 

Despite these operational differences, the economic consequences 
of trading on the London and American exchanges obviously are 
similar. And what differences remain are more apparent than real. 
Backwardation and contango payments are simply the English termi- 
nology for the rate of interest an individual must pay in America on 
the money he borrows while he is lending his stock. Both exchanges 
have decided to combine into a single fee the use charge on the shares 
with the storage (or carrying) charge. Likewise, under both the 
American system and the English system, which party actually pays 
the brokerage fees, recording fees, or receives the dividends accruing 
during the course of the loan matters little, these charges being nearly 
constant and hence being easily accounted for in the observed loan 
charge. Thus, both English and American stock exchanges have an 
explicit loan market for shares. Although there is no explicit futures 
market in individual securities in the U. S.,° an individual can con- 
struct an implicit futures position from transactions in the spot and 
loan markets. Similarly, an Englishman can construct a spot transac- 
tion by combining positions in the futures market and the carryover 
market. On both exchanges, therefore, two simultaneous transactions 
are regularly initiated to accomplish implicitly some single but differ- 
ent transaction. American and English exchanges simply have a dif- 
ferent implicit market, in one case futures and in the other spot. The 
American exchange uses System A and the English one System B. 
From this it follows that implicit markets have all the economic signifi- 
cance of explicit markets. From this it also follows that a system of 
trading stock with explicit loan and forward markets is equivalent to a 
system of trading with explicit spot and loan markets. Not surpris- 
ingly, and as will be shown in sections 2.5 and 2.6, the third possible 
system, System C, in which the loan market is implicit while the spot 
and futures markets are explicit, is equivalent to the other two. 


2.4. Loan markets for commodities 


Transactions in the double loan market of the New York Stock Ex- 
change are often difficult to follow. This is in part because the termi- 
nology of borrowing and lending is applied to a commodity other 
than money. Yet stocks, too, are lent, and something akin to interest 


* Actually, early in its history, the New York Stock Exchange dealt mainly in futures 
contracts in the English manner, not in loans of securities (Armstrong 1848). 
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is charged for that service. Also unsettling about these double loan 
transactions is a lack of any obvious reason why anyone would want to 
borrow anything other than money. Actually people have reason to 
borrow shares and commodities for much the same reason they bor- 
row money. They temporarily need the commodity in their own pos- 
session. The reasons for borrowing commodities will be explored at 
length in Chapter 4; here the purpose is to comprehend the possibil- 
ity of functioning loan markets in substances other than money. 
What makes loans of shares possible is that stock certificates, like 
money, are fungible. The person who borrows 100 shares of GM 
need not replace it with the exact same certificate for 100 shares, just 
as a person borrowing $100 need not return the identical banknotes. 
Other substances besides stock certificates and money, having be- 
come fungible, have developed a loan market. An early example is 
the loan market for warehouse receipts for Scottish pig iron. In the 
second half of the nineteenth century several warehouses in Glasgow 
issued receipts for standardized grades of pig iron in round lots of 
500 tons. These receipts, which circulated extensively, were some- 
times lent. That is not to say that they served as collateral for loans 
of money (which they often did). Rather, the warehouse receipts 
themselves were lent for a fee (Hecht 1884: 29-32). A more modern 
example of a loan market for a commodity is the swap market for 
electricity, electricity being fungible. One utility will provide electric- 
ity to another utility in return for electricity at a later date. 
Uranium is another fungible commodity with a loan market. Over 
the last fifteen years, utilities with nuclear reactors have regularly 
borrowed and lent uranium, otherwise known as “yellow cake.” Some- 
times a utility finds itself needing to replace its fuel rods earlier than 
expected. If it buys uranium for its immediate needs, it will have extra 
uranium on hand when its regular supplies under long-term con- 
tracts arrive some months hence. Therefore, the simple solution is to 
borrow yellow cake from another utility or producer that has more 
than enough for its current needs. Similarly, a producer of uranium 
may hear of an inquiry for immediate delivery that appears to be a 
particularly attractive deal. If the firm makes the deal, however, it will 
not have sufficient quantity available for many months. Again the 
answer is to arrange a loan of uranium. After the negotiations are 
completed, the loan itself is easy to consummate.” A utility’s uranium 


* The contractual terms ensuring repayment of the uranium loan are quite varied. 
Sometimes the borrower posts a letter of credit sufficient to repurchase a like 
amount of uranium. In that case a money instrument serves as collateral for the 
loan of uranium, the reverse of the more familiar arrangement. 


Equivalent ways to borrow and lend commodities 57 


is stored not on its own premises but in a depository together with 
the yellow cake of other utilities. The lender simply instructs the 
depository to make a book transfer to the credit of the borrower’s 
account. When the borrower repays the loan, another book transfer 
is made. 

Sufficient interest exists in uranium loans for a brokerage firm, 
the Nuclear Exchange Corporation (NUEXCO), to specialize in ar- 
ranging such deals. In NUEXCO’s monthly Report to the Nuclear In- 
dustry, inquiries into and actual loans of uranium are usually a large 
fraction of the business for outright purchase. Some loans are writ- 
ten to run for as long as several years, while others are forward 
loans, that is, loans arranged months or years in advance. NUEXCO 
tracks the charge for loans, what it calls the “use charge” (the source 
of the terminology used in this chapter), expressing it as an annual 
percentage rate to be applied to the prevailing spot price of ura- 
nium. It is a separate quotation, which does not contain the offset- 
ting warehouse fees and capital expenses. This percentage use 
charge moves with the supply and demand of loanable uranium. 
Since there are generally more lenders in the market than bor- 
rowers, the use charge has rarely covered the lender's interest ex- 
pense on its original purchase of uranium.” But if the utility did not 
lend its surplus inventory, it would recover none of its interest ex- 
pense. It is at least conceivable that some day utilities and other 
borrowers might be so pressed for immediate supplies that they will 
offer a substantial premium to lenders." 

The loan market in uranium is similar to the practice during the 
1860s in Chicago of lending warehouse receipts in wheat, corn, and 
oats. These loans of grain are extremely instructive, being loans of 
the commodities most often considered in conventional studies of 
hedging and futures markets. Unfortunately, little documentation 
has survived about the loan market for grain, although it is clear that 
there was an explicit price similar to the use charge for uranium. 
The most detailed account is the following letter to the Chicago Tri- 
bune from 13 April 1861. 


The loaning and issuing of warehouse receipts 


Messrs Editors: I wish to call attention to some matters of considerable 
importance to all grain dealers, both city and country operators — especially 


' In the terminology of Chapter |, the array of uranium prices has often been below 
full carrying charges but has not yet been in backwardation. 

'! Mr. George White, Jr., Vice-President of NUEXCO, kindly described the loan 
market in uranium. 
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those who obtain money upon Warehouse Receipts. It is the practice that 
has grown up of loaning Warehouse Receipts, as an indispensable adjunct of 
short selling. 

Commission men and Warehouse Receipt Bankers of small means ad- 
vance on a large amount of grain to country dealers and city operators; and 
to obtain the necessary means, reloan the receipts to short-sellers, receiving 
therefore the price of the grain as security against loss—charging their cus- 
tomers interests and commissions, and also receiving use of the money, and 
in some cases a commission from short-sellers. 

Under this system, the dealer who in good faith has obtained advances on 
his grain, holding for an advance [in price], has his property used by short- 
sellers to depreciate its value. 

It is estimated that a large per cent of the grain in store has been bor- 
rowed of the receivers and the above class of bankers by short-sellers, and 
resold on our market. It is evidently the interest of the legitimate dealer that 
this practice should be checked, and it is within his power by only patroniz- 
ing the commission merchant and banker who refuses to loan to short- 
sellers, considering it a fraud and damage to his interests. 


Commission merchants in Chicago in the 1860s attracted consign- 
ments from farmers by offering advances on the produce sent to 
them, normally two-thirds or three-quarters of the current value. 
Clearly, a commission merchant earns commissions in proportion to 
his consignments, which are limited by the amount of money he has 
for making advances. Thus, if someone is willing to lend him money 
in return for the counter loan of the warehouse receipts in his care, 
the commission merchant will take the opportunity to obtain the 
money in the manner the author of this letter deplores. The com- 
mission merchant instead could increase his funds by borrowing 
from a banker, using the warehouse receipts for grain already re- 
ceived on consignments as security. Of course, a banker who receives 
warehouse receipts as collateral is in the same position as the com- 
mission merchant, being under pressure to lend the warehouse re- 
ceipts in his care in order to raise more money to lend himself. 

One might wonder who wanted to borrow these warehouse re- 
ceipts from commission merchants or bankers while making the 
counter loan of money. A possible candidate was a shipper who 
wanted to be sure he had warehouse receipts at hand in the event he 
received a rush order. More commonly, at least according to the 
writer of the letter, the borrower was a short seller. Such a specula- 
tor would borrow a warehouse receipt and immediately sell it in the 
spot market, hoping that when the loan came due he could reenter 
the market and buy back another warehouse receipt at a price lower 
than that at which he had sold the original receipt. As security for 
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return of the receipt, the speculator would offer an amount of cash 
equal to a large part of the value of the grain, exactly what the 
commission merchant needed for attracting more consignments. 
The commission merchant would also receive “in some cases a com- 
mission from short-sellers.” 

This small aside in the letter to the Chicago Tribune, “in some cases 
{receiving] a commission from short-sellers,” is revealing in that this 
commission is what the borrower paid for having possession of the 
warehouse receipt over the term of the loan. Under this system of 
trading, the loan charge did not include the cost of physical storage. 
The owner of the grain on consignment, whose warehouse receipt 
his commission merchant had lent, paid the warehouse fees when his 
grain was finally shipped. The owner also paid the capital costs of 
holding the grain, through the interest on the advance, which the 
commission merchant paid in turn to the borrower of the receipt 
whose money he had as a counter loan. The borrower, however, 
paid a use charge to borrow the warehouse receipt. 

Of course, the system of lending warehouse receipts is predicated 
not only on their widespread acceptance but also on the premise that 
receipts are fungible. Improvements in warehouses during the 1840s 
and 1850s had made it possible to store grain in bulk. Once there 
were many warehouse receipts in circulation for a broad grade of 
wheat, short selling became possible; before then a short seller was 
vulnerable to opportunism if he had to return one particular lot. 

In view of the similarities among loan markets for goods as diverse 
as pig iron, uranium, and stock certificates, it is interesting to note a 
further parallel between the double loan market in grain and that in 
shares of stock. Both loan markets came under considerable criti- 
cism. Although the system of lending stock had been in use for 
many years, it and many other practices of the New York Stock 
Exchange were attacked in the 1930s. The principal objections par- 
alleled those made earlier against loans of warehouse receipts in 
grain. Many claimed “it is unfair to lend a long customer’s stock to a 
broker wishing to deliver on a short sale, since this use of the long 
customer’s stock is contrary to his interest,” because the additional 
selling pressure from the short sale would seem to depress the price 
of the stock (Meeker 1932: 90). Recall that with loans of grain, it was 
similarly believed that “the dealer who in good faith has obtained 
advances [of money] on his grain, holding for an advance [in price], 
has his property used by short-sellers to depreciate its value.” There 
is no record of the response of grain merchants to this criticism, but 
stockbrokers argued that if the lending of a long’s stock to fill a short 
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sale hurts him, it must be equally true that the loan of money ad- 
vanced against the stock loan, money belonging to the short, harms 
the short because it enables the long to maintain his position, effec- 
tively adding to the demand for the stock (Meeker 1932: 91). Al- 
though the long facilitates short selling by lending his shares, he 
does so only to the extent that the short makes the carrying of a long 
position possible. 


2.5. Repurchase agreements, straddles, and spreads 


In the loan markets for grain receipts, uranium, and stock certifi- 
cates, the parties involved actually write a compact in the terminol- 
ogy of borrowing and lending. Stripped to its bare essentials, such a 
loan agreement reads: Today I will lend you X units of the commod- 
ity in return for a loan of Y dollars. In addition, I will pay you 
interest on the Y dollars at the annual rate of r%, while you pay me a 
use charge equal to s% of the current value of my commodity. 
(These rates on money and the commodity vary of course with the 
pressure in the market.) When you return my commodity or its 
equivalent Z months from now, I will return the equivalent of your 
money. 

Viewed in isolation, both the initial dual loan and the subsequent 
mutual return appear to be an exchange of a commodity for money, 
or in other words, an outright purchase. Indeed, if the amount of 
money to be lent equals the current value of the commodity, as is 
commonly the case, the exchange will be exactly at the market price. 
Moreover, because possession is proof of title for negotiable instru- 
ments such as money, stock certificates, and warehouse receipts, title 
to both the money and the commodity actually pass to the new 
holders, just as if there had been an outright purchase. 

In fact, nothing of substance would change if the double loan 
transaction were written in the terminology of an outright purchase: 
I will sell you today X units of the commodity for Y dollars. Z months 
from now, I in turn will buy X units for Y dollars from you. Mean- 
while, I will pay you at the equivalent of an annual rate of (r — s)% 
on the Y dollars. (If the use charge on the commodity, namely s, is 
larger than the use charge on money, you will pay me at the equiva- 
lent of an annual rate of (s — r)% on the value of my commodity.) 
Regardless of the specific terminology, this contract still provides me 
with the use of your money for Z months, during which time you 
have my commodity for your own use. Through this purchase and 
repurchase of the commodity, or what is more commonly referred 
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to as a sale-repurchase agreement or just a repurchase agreement, a 
double loan is achieved, a transaction much more extensive than an 
outright purchase. A repurchase agreement is a variety of System C 
from Table 2.2. 

From a strict legal perspective a sale-repurchase agreement is not 
a loan. Traders are not indifferent between a double loan drawn up 
as a formal Joan and a double loan drawn up as a repurchase agree- 
ment. Among other reasons, the actual legal form affects their 
standing in bankruptcy court. Nevertheless, it is not an abuse of the 
term “loan” to call a repurchase agreement a loan. That is its eco- 
nomic effect. It is interesting to consider why the economic effect of 
a loan is accomplished as a formal legal loan or as a repurchase 
agreement. That is in fact the purpose of Chapter 5. Yet what is 
more important is to recognize that a number of seemingly unre- 
lated legal forms have the same economic effect. 

Repurchase agreements, termed “repos” for short, have become 
common in the market for U.S. government securities. Extremely 
intricate, they were the preserve of bond dealers until 1982 when 
the debacles involving Drysdale Government Securities and Lom- 
bard-Wall, Inc., made such transactions front-page news.'” Most in- 
teresting for current purposes, regardless of the specific terms of the 
contract, the bond dealers, government officials, and newspaper re- 
porters referred to Drysdale’s repurchase agreements as double 
loans of money and bonds and to the market as the loan market for 
government securities." 

All sale-repurchase agreements are, for all intents and purposes, 
double loans. When accomplished through a repurchase agreement, 
a double loan requires two transactions made simultaneously with 
the same party, one transaction being the purchase of a commodity 
and the other its sale for delivery on a different date. Nothing re- 
quires that the two parties to a repurchase agreement be present at 
the redelivery. Each could transfer his obligation to another person. 
In fact one could simply be a broker who routinely places his obliga- 
tion under the repurchase part of the agreement into other hands. 
For that matter it is not essential to the concept of a repurchase 
agreement that one party deal with only one other party even in the 
initial stages. He could for example negotiate the purchase part of 
the agreement with one person and the repurchase part with 
another. What is essential to a repurchase agreement is that the two 


ie Drysdale had lent cash and borrowed securities, a deal called a reverse repo. 
1? See for example the Wall Street Journal, 19 and 20 May 1982. 
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components, one to buy and the other to sell at a different date, be 
arranged simultaneously. Examined separately, neither transaction 
appears to have any connection to a loan. Yet itis the net effect of the 
two explicit transactions that matters. By extension, those transactions 
and combinations of transactions that resemble repurchase agree- 
ments are loans in substance, whatever their actual terminology. 

A repurchase agreement is yet another permutation on the funda- 
mental equilibrium relationship JD — L = FD. The New York Stock 
Exchange manipulated this relationship to provide positions in fu- 
ture delivery of a commodity. The London Stock Exchange manipu- 
lated the equation to provide implicit positions in immediate deliv- 
ery. Instead of solving for FD or ID, solving for L yields an implicit 
method of borrowing the commodity (or securities) while lending 
money, 


L = ID — FD 


A purchase for immediate delivery and a simultaneous sale for deliv- 
ery sometime in the future leave the commodity in the hands of the 
purchaser over that interval of time while leaving money temporar- 
ily in the hands of the one who sells. From the original seller’s 
perspective an implicit method of lending the commodity while bor- 
rowing money is 


-L = ~ID + FD 


The price P, of this double loan, from the perspective of the bor- 
rower of the commodity and lender of the money, is 


P, = Py — Prp 


If this price P, is negative, the use charge he must pay for the 
commodity is larger than the interest he receives lending the money. 

Trades resembling repurchase agreements occur frequently on 
American futures markets, especially as contracts near their expira- 
tion dates. Normally, if a person who has sold a contract reaching 
maturity wants to postpone delivery, he simply buys a futures con- 
tract for that month and sells one for the next delivery month. If, as 
is often the case, the same trader is party to both of these transac- 
tions, then the person who is buying now will be selling the commod- 
ity back to the party from whom he bought it, exactly the conditions 
making for a repurchase agreement. Being a repurchase agreement, 
these transactions on futures exchanges must amount to a double 
loan of the commodity and money. The party wanting to postpone a 
delivery he has contracted for in effect meets his obligation to de- 
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liver in the current period by borrowing the commodity from some- 
one else. 

The bargaining is not in terms of the two futures contracts them- 
selves, but rather in terms of the price of postponing delivery, or in 
the jargon of the trade, “rolling the contracts over” to another deliv- 
ery month. The charges for rolling over contracts are equivalent to 
contango and backwardation payments on the London Stock Ex- 
change. (Indeed, this similarity explains why commodity markets 
have taken up the terms “contango” and “backwardation.”) The 
charge is the net result of combining physical storage costs, capital 
costs, and the use charge on the commodity, which explains why it is 
sometimes positive and sometimes negative. When warehouse fees 
and interest expenses outweigh the use charge on the commodity, the 
net charge is in favor of the party postponing-delivery, who receives 
the equivalent of a contango payment. When the use charge out- 
weighs the carrying charges, he must pay a backwardation payment. 

Although rollovers ordinarily take place just as a contract is about 
to expire, similar deals occur far in advance in the more active fu- 
tures markets such as soybeans and corn. Thus, within what appears 
to be a futures market is also a well organized and active market for 
forward double loans, of the commodity and money. In these fu- 
tures markets, highly specialized traders on the floor of the ex- 
change, by quoting the price of a spread explicitly, alleviate the need 
for other traders to perform subtraction between two futures prices. 
(Recall that a spread is the difference in the price of two futures 
contracts.) The quoted price is the difference between the use 
charge for the commodity and physical storage costs including capi- 
tal expenses. These traders quoting spreads are offering to buy a 
near-term futures contract while selling a more distant contract. 
Having taken a position in two different contracts, the trader is said 
to have “straddled” them. This term is descriptive both literally and 
figuratively, for the traders specializing in a particular spread actu- 
ally stand in the trading pit straddling the areas in which the two 
component contracts are traded. The two contracts are referred to 
as the “legs” of the straddle, completing the metaphor." Basically 


H When it was still common in commodity markets to sell for future delivery either at 
the buyer’s option as to time of delivery or the seller’s option, some traders would 
sell a contract at buyer’s option and buy a contract for delivery in the same month 
at seller's option. Generally speaking. the contract at buyer's option sold for more 
and was usually exercised first. In effect, the double transaction amounted to a 
commitment to make a loan, but of uncertain timing and duration. Such a straddle 
was aptly called a “spread eagle.” 
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market makers, these specialists in straddles are also prepared to 
make the opposite deal, sell a near-term contract and buy a more 
distant one, both from the same party, if the price is right. In either 
case, the double transaction arranges a repurchase agreement in 
advance. Although the bargain is based solely on the quoted price 
for a spread,” the exchange officially records the repurchase agree- 
ment as two transactions in futures, as does the Commodity Futures 
Trading Commission in its reports on the positions of large traders. 
Yet the exchange is aware that a straddle is not really two positions 
in futures: Lower original margin is required. This practice of can- 
didly quoting explicit prices for spreads and straddles while record- 
ing the resulting position as two positions in futures contracts is a 
good example of a semiexplicit market. 

The system of explicitly quoting the price of straddles is organized 
most formally on the Commodity Exchange in New York, the princi- 
pal American market in metals. On Comex deals in straddles consti- 
tute as much as 75% of the volume of trading.'® Until recently, there 
was sufficient interest in straddles to conduct a separate session after 
the close of Comex in which straddles alone were exchanged." The 
extensive straddle market allows Comex to keep operating even with 
the large swings in price that would have suspended trading on 
other futures exchanges. On most futures markets, the maximum 
movement on any one day of the price of a contract, with the excep- 
tion of the expiring contract, is limited. Consequently, when true 
prices move more than this limit, most futures markets shut down, 
because either buyers or sellers find the official price unrealistic. On 
Comex, however, a trader who wants to buy a distant contract can 
avoid the constraints of limit moves by combining two transactions, 
one of which will be a straddle. First he can buy one of the expiring 


'S Explicit quoting of the price of a spread is hardly a modern invention. It has been 
part of futures markets since the inception of those institutions. Throughout the 
1880s, the Chicago Tribune presented the spreads between months in a separate 
table, referring to them as premiums or discounts and discussing them extensively. 
For example, on 26 June 1886, the paper observed that “Some parties on ‘Change 
are apprehensive about the market for July wheat. They fear it has been oversold. 
It was widely expected that the August premium would rise about 2¢, and a very 
large quantity was ‘straddled’ on this theory. Now it has all to be changed back and 
one party has as much to say as the other as to the ruling difference at which the 
market shall be equalized.” 

Until objections by the Internal Revenue Service and changes in the tax laws, trades 
for tax purposes provided much of the depth of the straddle market. “Butterfly 
spreads.” which combine two straddles, one being a a bull spread and the other a 
bear spread, were a popular device for minimizing taxes. 

|! These straddles in particular were entered into as a way of postponing taxes. 
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contracts, in which there is always a free market. Then he can sell a 
straddle between the spot contract and the distant contract he de- 
sires. The sale of that straddle comprises a sale of a spot contract 
and the purchase of a distant contract. The trader has made both a 
purchase and sale of the expiring contract, which offset each other, 
leaving him with his objective, the purchase of a distant contract. 
Although these permutations could be arranged on any futures mar- 
ket, they are rarely done without a reasonably active straddle market 
such as the one on Comex. 

Considering the number of futures contracts traded on Comex 
that are actually straddles, one might wonder why Comex does not 
arrange to trade straddles explicitly. Because what is bargained over 
is the single price for a straddle, the market is already semiexplicit. 
Yet the straddle market could be even more formal. The exchange 
could record a single repurchase agreement, rather than the double 
transaction of one sale of a futures contract and the purchase of 
another. The sole difference between this repurchase agreement 
and more familiar ones involving government securities would be 
that the agreement would be arranged in advance. How far would 
depend on the month of the near leg of the straddle. 

Of course, the exchange could also rewrite straddles into the termi- 
nology of a double loan, and nothing of substance would be different. 
Therefore, it is fair to say that straddles, so much a feature of futures 
markets, are nothing but forward loans of the particular commodity 
in return for forward loans of money. When a trader initiates a bull 
straddle, in which the near leg is the long position and the far leg is 
the short, he is implicitly arranging in advance to borrow the com- 
modity in return for providing a counter loan of money. When a 
trader initiates a bear straddle, in which the near leg is the short 
position and the far leg the long, he is implicitly arranging in advance 
to lend the commodity in return for borrowing money. 


2.6. Hedging 


Like straddles, a hedging operation is essentially a repurchase agree- 
ment. Because a repurchase agreement amounts to a loan, a hedging 
operation must be an implicit method of borrowing commodities in 
return for a counter loan of money. A short hedging operation in 
particular is none other than a combination of trades undertaken to 
create an implicit position in another good entirely. To view a 
hedger’s sale of a futures contract in isclation is to misrepresent his 
transaction completely. 
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To see the economic effect of a hedging operation, consider a 
specific short hedging operation where a miller buys wheat in the 
cash market for immediate delivery and sells wheat for future deliv- 
ery on a futures exchange. In essence, he is pledging to buy and 
then sell back—in other words, he is enacting a repurchase agree- 
ment. The components of a repurchase agreement are especially 
obvious if the wheat bought in the cash market is for delivery at the 
same location as where the redelivery is to be made. Through this 
repurchase agreement the miller borrows the the commodity and 
lends money. 

A short hedging operation is not a pristine repurchase agreement 
because the hedger does not make the agreement with one single 
party. Rather he buys for immediate delivery from some person in 
his local market and sells for future delivery on an organized futures 
exchange to some completely different party, often a speculator. But 
this complication makes no difference to the hedger. From his per- 
spective the simultaneous transactions in the spot and futures mar- 
kets amount to a repurchase agreement. Imagine that he had in fact 
made a formal repurchase agreement with one single trader. Sup- 
pose that trader had sold the rights to buy back the commodity to 
someone else. That trader selling the repurchase rights would natur- 
ally instruct the person responsible for returning the commodity to 
him to deliver instead to the substitute, because that would save on 
handling and rehandling the commodity. Under these circumstances 
the original purchaser would end up dealing with two different 
parties, one for his original purchase and another when he fulfills 
his obligation to resell the commodity. This setup involving a repur- 
chase agreement is different from a hedging operation only in that a 
conventional short hedger deals with two parties from the outset. He 
buys while promising to resell at a later date. His opposite party can 
in some sense be thought of as the whole market.'® One trader out of 
the whole market makes the original sale; another steps in to make 
the repurchase. 

Spot and futures markets together provide an ingenious method 
for a party to assemble repurchase agreements without having to 
negotiate with one single opposite party. The substance of such pairs 
of transactions is apparent from the lexicon applied to them on the 
London Metal Exchange. On the LME, traders frequently seek to 


'8 In this context it is worth noting that in the abstraction of economic theory, the 
economic actor is postulated as lending or borrowing from the impersonal market 
rather than from individuals. 
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postpone previously promised deliveries, particularly when supplies 
for immediate delivery are tight. They purchase tin, copper, lead, 
and so forth for immediate delivery and simultaneously sell for later 
delivery. (These two transactions, of course, are identical to a short 
hedging operation.) A trader scheduled to make a delivery but who 
arranges to postpone delivery with the double transaction of buying 
spot and selling forward is said “to borrow from the market.” Some- 
times traders institute the opposite double transactions, selling for 
immediate delivery while buying for later delivery. A person who 
agrees to accept delivery later than originally scheduled is said “to 
lend to the market.” 

Perhaps it is difficult to envision a hedging operation as a repur- 
chase agreement because every short hedger in corn, for instance, 
uses the same futures market. Some are buying for immediate deliv- 
ery in Peoria, and others for delivery in Des Moines, Galveston, or 
New Orleans. Further, each is purchasing a different grade and 
type. Yet at the heart of all these complex operations is a simple 
repurchase agreement. If all corn were of the contract grade for 
futures contracts and were in Chicago (or could be sent there in- 
stantly), it would be clearer that a corn contract for immediate deliv- 
ery would be only one of a whole spectrum of contracts for delivery 
dates stretching from the present to the most distant date. Under 
these circumstances a short hedging operation is clearly a repur- 
chase agreement because the identical corn is first purchased and 
then resold. The complexities of actual short hedging operations are 
little different. They involve two implicit positions at once rather 
than the one implicit position in a pure repurchase agreement. For 
example, if corn bought on the spot were No. 3 rather than the No. 
2 of the contract grade, the hedger would have an implicit obligation 
for cleaning No. 3 (i.e., a short position in cleaning), and a repur- 
chase agreement for No. 2. Likewise, a hedging operation involving 
No. 2 corn in St. Louis comprises an implicit position in the freight 
rate between St. Louis and Chicago, and a hedging operation in 
Chicago. All actual short hedging operations can be broken down 
into spreads involving location, cleaning, and storage plus use over 
time. All these spreads could be, and should be, thought of as ex- 
plicit positions with explicit prices. All short hedging operations in- 
clude a repurchase agreement involving storage plus use over time, 
and hence a double loan of money and the commodity. 

Confusion also arises in interpreting a short hedging operation as 
a single transaction because the effective fee paid for the double 
loan is sometimes positive and sometimes negative. Yet as has been 
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stressed in section 2.1, this is simply the result of combining prices, 
two in favor of the short hedger and one against him. Generally 
speaking, a short hedger holds the commodity on his own premises. 
Responsible for the interest expense and warehousing costs, he can 
expect to recover them. But this storage service renders a valuable 
by-product—the control of the commodity for a period of time — for 
which a short hedger is willing to pay a rental fee. Naturally, only 
the net price is quoted, since it makes little or no difference eco- 
nomically whether the expense of physical storage is expressed sepa- 
rately or combined with the use charge. In a short hedging opera- 
tion, the net price for the double loan is implicit in the difference 
between the spot and futures prices. There is no difference eco- 
nomically, and there should be no difference analytically, between a 
system of markets in which the loan market is explicit and the prices 
of storage and use of the commodity are distinguished and one in 
which the loan market is implicit through short hedging operations 
and the storage costs and use charge for the commodity are com- 
bined together into the spread between spot and futures prices. 

What does this perspective on a short hedging operation as an 
implicit method of borrowing a commodity imply about a long hedg- 
ing Operation? Since a long hedging operation involves the exact 
Opposite action on a futures market as a short hedging operation, 
they would seem unrelated. Quite the contrary, long and short 
hedging operations are closely connected. While the short position 
in the futures market as part of a short hedging operation is the 
repurchase part of a repurchase agreement, the long position in 
futures constituting half of a long hedging operation is the purchase 
part of a repurchase agreement. 

Once again confusion arises from a failure to treat the long posi- 
tion in the futures market as part of a complex set of transactions. 
The purpose of a long position in May wheat when entered into 
simultaneously with a sale of May flour is obvious. The transaction 
in the futures market is one of two trades implicitly making for the 
forward sale of milling. Likewise, a long position in a copper futures 
contract and a forward sale of fabricated products for delivery far 
enough ahead to allow for processing time amount to a position in 
forward fabricating despite there being no such explicit market. The 
appropriate combination of a long position in soybeans and short 
positions in meal and oil, taken either in futures contracts or in the 
cash market, amounts to the forward sale of the service of crushing 
soybeans. This combination of three simultaneous trades is known 
specifically as “putting on the crush.” The combination of a long 
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position in corn and a long position in feeder cattle plus a short 
position in live cattle is implicitly the sale of the fattening service. A 
long position in the Chicago corn futures market and a contract to 
deliver corn in Rotterdam is the implicit sale of corn freight. 

But many long hedges implicitly involve more than just processing 
margins. Even so, their result is to establish another implicit position 
in addition to the implicit position in processing. Like typical short 
hedging operations, actual long hedging operations involve several 
implicit positions all at once. 

A common position in addition to the processing margin is a re- 
purchase agreement for the raw material. Many of the long positions 
in futures contracts as part of long hedging operations are in con- 
tract months somewhat earlier than required by the forward sale of 
finished products, often to cushion any delays in delivery or in pro- 
cessing. For example, a sale of flour for delivery in May will often be 
hedged in a March contract despite the relative speed in making 
flour. This long hedge in March wheat of May flour can be broken 
down into a March-May straddle in wheat (i.e., a long March and a 
short May position in wheat futures) and a May milling spread (a 
long May wheat position and a short position in May flour). The 
May positions in wheat, long and short, because they cancel out, are 
invisible in practice. Yet a repurchase agreement made in advance is 
clearly present in this long hedging operation, even if it is implicit, 
because of the extra time between delivery of the wheat and delivery 
of the flour. 

The combination of an implicit position in forward crushing with 
an implicit provision to borrow soybeans also results from a typical 
long hedging operation in soybeans. Because it involves three com- 
modities, not two, it is hard to follow, however. For example, as of 
January a soybean processor has committed himself in separate 
transactions in the cash market to deliver meal in May and oil in 
May. He is observed to buy simultaneously a futures contract for 
March delivery for the necessary number of soybeans. This long 
position in soybean futures makes the processor a long hedger. Be- 
cause soybean processing takes a few weeks at most, these three 
trades together can be thought of as the yet more complex set. 
Suppose April to May represents the normal time for crushing the 
quantity of soybeans involved. The set of trades can then be refor- 
mulated by adding a short position in April beans along with a long 
position in April beans. The positions in April beans, long and short, 
are invisible in practice because they cancel out. The set of trades 
then becomes a long position in March beans paired with a short 
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position in April beans and then a long position in April beans 
paired with a short position in May meal and a short position in May 
oil. As of January, the long April beans paired with short May meal 
and oil is an implicit forward position in crushing soybeans over the 
period April to May. The pair of long March beans and short April 
beans amounts to a forward repurchase agreement. Thus, the origi- 
nal three trades involve a forward commitment to processing and a 
forward commitment to borrow soybeans while lending money. 
These three explicit trades in beans, meal, and oil could also be 
interpreted as the implicit forward sale of crushing over the period 
of March to April and then the implicit forward borrowing of both 
meal and oil over the period April through May, since nothing indi- 
cates when the crushing will take place. Regardless of the exact 
interpretation, several implicit positions, all recognizable as plausible 
transactions if accomplished explicitly, are the result of the three 
trades in soybeans, meal, and oil. By any interpretation of the pre- 
cise implicit positions involved, the analysis of the long position in 
soybeans in isolation from the short positions in meal and oil miscon- 
strues the purpose of the position in soybeans. The same will be true 
for any long position in futures held by a dealer or processor in 
combination with other positions. Almost always the net effect of the 
positions taken together will implicitly be some very different, yet 
economically meaningful, position. 

In conclusion, a long hedging operation often contains a forward 
repurchase agreement. A short hedging operation, on the other 
hand, is typically a repurchase agreement instituted immediately. 
What both long and short hedging operations have in common is 
that they are repurchase agreements permitting the hedgers to bor- 
row commodities in return for counter loans of money. 


2.7. Basis trading 


Crucial to this interpretation of a hedging operation as a double 
transaction amounting to a repurchase agreement is evidence that 
the two transactions are done in concert. In descriptions of their 
operations, hedgers, both long and short, invariably imply that their 
position in the futures market is taken on simultaneously with the 
one in the cash market.'* Such simultaneity is a consistent theme in 


' Occasionally, elevators and processors take a position in futures in advance of cash 
transactions, because the closing of the exchange forces them to anticipate their 
dealings later in the afternoon or early the next morning. 
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the talks by dealers and processors about their hedging practices as 
compiled in Peck (1978).” 

Not only do dealers and processors initiate two positions simulta- 
neously, but they also regularly terminate their positions in futures 
in concert with some other transaction in yet some other market. 
When a short hedger offsets his short position in the futures market 
with the purchase of a long contract, “lifting the hedge” in the lan- 
guage of the trade, his move is not accidentally timed. Rather it 
coincides with the sale of inventory or the sale of another forward 
commitment. The same simultaneity is a feature of even more com- 
plex methods of closing out positions in futures contracts. Often 
when a short hedger sells his grain or cotton, he knows that the 
other party with whom he is dealing will also be wanting to close out 
his position in some futures contract. Provided the contracts are in 
the same month, with the simultaneous sale of the grain the two 
swap and cancel their futures contracts “ex pit,” which is to say, the 
trade is done away from the trading pits on the floor of the 
exchange.” 

Clearly, these operators called short hedgers do not buy a com- 
modity in the cash market, and then, after contemplating the riski- 
ness of their situation, decide on a position in the futures market. 
Nor do they end their position in futures without some simultaneous 
transaction in the cash market. They conceive and execute two trans- 
actions, one of which happens to involve a futures contract, from the 
standpoint of a single implicit trade with a desired result different 
from either explicit component. 

Even more convincing evidence of the simultaneity of dealers’ 
trades of futures contracts with other transactions, and hence even 
more convincing evidence of the interpretation of positions in fu- 
tures contracts as components in an implicit position in some other 


2” In this volume, see in particular Virgil A. Wiese, “A Case History of Hedging,” 
p. 19; M. D. Guild, “The Use Made of Commodity Markets by Terminal Elevators,” 
pp. 108, 110-111; Richard O. Westley, “Commodity Markets and the Terminal 
Elevator,” pp. 116-117; Ben Raskin, “The Dynamics of Terminal Elevator Manage- 
ment,” p. 125; Ellis D. English, “The Use of the Commodity Exchange by Millers,” 
pp. 145-146; Fred W. Lake, “The Miller’s Use of the Commodity Exchange,” 
p. 156; Richard Williams, “How a Soybean Processor Makes Use of Futures Mar- 
kets,” pp. 173-175; and W. C. Miller, “A Processor and Futures Markets,” p. 187. 
For a description of this practice, see Richard O. Westley, “Commodity Markets 
and the Terminal Elevator,” in Peck (1978: 118). In metals markets, where this 
procedure is common, it is called an “exchange for physicals,” while in some other 
markets the term is “exchange for product” (Paul, Kahl, and Tomek 1981: 
112-113). The clearinghouse of the futures exchange is notified within a day or two 
and removes these contracts from its books. 
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Figure 2.1. Components of the basis 


good or service, is the practice known as “basis trading.” In most 
local commodity markets, the spot market is implicit. The haggling is 
not about the local spot price but about the discount under or pre- 
mium over a specified futures contract in a major market. This 
discount or premium is referred to as the “basis.” Basis trading is a 
variety of System B, in the nomenclature of Table 2.2. 

The basis combines several fees into one price. The basis on a 
commodity for sale locally is the net spread comprising four implicit 
prices: (1) the price of cleaning the local grade into a grade deliver- 
able on a futures contract (or the premium for a superior grade); (2) 
the price of transportation to or from, as the case may be, the deliv- 
ery point on the futures contract; (3) the physical cost of storage 
including insurance and capital costs; and (4) the use charge for the 
commodity. Effectively the four fees, plus several other incidental 
ones, aggregate to the price of transforming a commodity into one 
deliverable later at another place. Figure 2.1 exhibits the compo- 
nents behind the basis for a hypothetical structure of prices for No. 
3 corn for immediate delivery in Peoria compared to future delivery 
of No. 2 corn in Chicago. Here the use charge alone is in favor of 
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the owner of the Peoria corn. Consequently, the Peoria corn is 
“under” the Chicago price. 

Even though comprising several fees, the basis is still an explicit 
price. Basis trading is an example of a semiexplicit market, in which 
the price for a good or service is quoted explicitly even though the 
good or service itself is constructed from other positions. Rather 
than a single certificate entitling the holder to the service of trans- 
forming a current local commodity into a commodity at the main 
market at a later date, a certificate for the local commodity and a 
futures contract are used together. 

An early market report for spring wheat in Buffalo on 4 May 
1900, illustrates the mechanics and origins of basis trading:”” 


Closing prices based on 73-1/4¢, New York July were: 


No. | hard spot, 74-3/4¢; 1-1/2¢ over. 

No. | northern spot, 72-3/4¢; 1/2¢ under. 
No. 2 northern spot, 70-3/4¢; 2-1/2¢ under. 
No. | northern c.i.f., 71-3/4¢;, 1-1/2¢ under. 
No. 2 northern c.i.f., 69-3/4¢; 3-1/2¢ under. 


On this date in May in Buffalo local prices were “based on” the New 
York futures contract for July delivery; hence the origin of the term 
“basis.” The futures contract used as the point of reference is fur- 
ther ahead than the length of time it took to transport wheat from 
Buffalo to New York City. Not only the spot price but the price of 
wheat to arrive was based on the New York futures’s price. “C.i.f.” 
(or “CIF”) is an abbreviation for the expression “to arrive with cost, 
insurance, and freight paid,” and refers not to wheat already in 
Buffalo but to that expected to arrive some time later, probably 
within a week or two. 

Although the market report recorded explicit spot prices, 74-3/4¢ 
for No. 1 hard spot for instance, the actual bargaining on the Buf- 
falo exchange was solely in terms of the second column of numbers, 
the amounts “under” or “over.” An observer in the Buffalo market 
would never have heard a spot price mentioned, only the New York 
futures price and the basis. The newspaper computed the spot 
prices, which were otherwise implicit, as a service to its readers. 
(Modern newspapers do the same, since rarely is there an explicit 
spot price.) 

Almost everyone trading wheat in Buffalo would have simultane- 
ously been taking on or ending a position in the New York futures 


?? Buffalo Commercial Advertiser, 4 May 1900. 
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market, most commonly the July contract. The effect of such simul- 
taneous transactions was implicit positions in freight to New York or 
in differentials in grades measured against the grade deliverable on 
the futures contract in New York. Because the traders cared solely 
about the implicit positions in freight to New York or in grade 
differentials, it was convenient for them to bargain over those prices 
directly. 

One can conclude, therefore, that whenever there is basis trading, 
as there now is for most if not all commodities with futures markets, 
the traders are using futures contracts to construct implicit positions 
in entirely different goods or services. Otherwise, traders would not 
continue to quote prices in terms of the basis, if all that concerned 
them was an explicit trade for immediate delivery or an explicit 
trade for future delivery. 


2.8. Futures markets as implicit loan markets 


To reiterate the principal conclusion of this chapter: A short hedg- 
ing operation, the spot purchase of a commodity and its simultane- 
ous sale for future delivery, amounts to borrowing a commodity 
over an interval of time while lending money. Likewise, a typical 
long hedging operation is often in part an implicit forward loan of a 
commodity. Since long and short hedging operations along with 
straddles constitute the majority of positions on futures markets, it 
follows that a futures market for a commodity is primarily part of an 
implicit loan market for that commodity. 

Recall the several steps by which this conclusion was reached. 
First, it is common to borrow and lend fungible commodities such as 
uranium, pig iron, and grain. Second, a repurchase agreement is 
just like a loan in its results. Third, a hedging operation is in effect a 
repurchase agreement. Hence, the two transactions constituting a 
hedging operation have the economic effect of borrowing a com- 
modity while lending money. 

The same conclusion can be reached from the perspective of de- 
signing an implicit market in commodity loans. Suppose one wanted 
to borrow or lend commodities with a counterbalancing loan of 
money. Although not as obvious as the service of spinning, a loan of 
a commodity provides the service of having the commodity over a 
period of time. Likewise, the costs of warehouses, insurance, forgone 
capital, and spoilage are the consequences of the service of physical 
storage. Thus, someone designing a loan market begins with this 
identity: The commodity today minus the use of the commodity over 
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time plus the storage of the commodity over time equals the com- 
modity as of some date in the future. In terms of prices, the price 
for immediate delivery minus the use charge for the commodity plus 
the two prices for physical storage (warehouse fees and capital ex- 
penses) equals the price for future delivery, or symbolically, 


Pip ~ Pec + Pwr + Pee = Pro 


Among the three prices in this relationship representing time value, 
the use charge on the commodity is more important by far than the 
warehousing fee and use charge for money. Because the same party 
who is storing the commodity is normally the one who has use of it, 
it is commercially convenient to subtract the storage charges from 
the use charge for the commodity, coinbining them into one price, 
say the price of a loan, P;, as measured from the perspective of the 
borrower, which will be sometimes negative and sometimes positive 
depending on the relative size of the use charge and the costs of 
physical storage. Thus, the fundamental equilibrium condition is 
that 


Pip — P, = Pro 


By a now familiar argument, in this set of markets one of the 
three is redundant. All necessary trades for future delivery could be 
achieved implicitly through the appropriate combination of transac- 
tions in the explicit loan market and the explicit market for immedi- 
ate delivery. Likewise, the market for immediate delivery could be 
implicit in combinations of the other two. Most interesting is the 
third permutation, in which the markets for immediate and future 
delivery are explicit while the market for double loans is implicit. If 
some dealer or processor wanted to borrow the commodity in return 
for providing storage services and a counter loan of money, he could 
manipulate the identity to 


P, = Pip — Pro 


In other words, he could accomplish the double loan implicitly by 
purchasing the commodity for immediate delivery and simultane- 
ously selling it for future delivery. This pair of simultaneous transac- 
tions is precisely that pair common to all futures markets and best 
called a short hedging operation. 

The so-called hedges of processors and dealers are one of a pair 
of transactions that amounts to an arrangement to borrow commodi- 
ties in return for lending money. Because processors and dealers are 
observed to make the other transaction in the pair, the conclusion is 
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inescapable that they intend their positions in futures contracts to be 
part of an indirect method of borrowing commodities. Conse- 
quently, the proper question to ask about dealers and processors is 
not why they hedge, but why they want to borrow commodities. Why 
are they in the loan market for commodities? Answering this ques- 
tion will be the objective of Chapters 4 and 5. But first, the concept 
of implicit markets can be used in Chapter 3 to expose inconsisten- 
cies in the accepted explanations of futures markets, namely those 
based on risk aversion. 


CHAPTER 3 


Futures markets and risk aversion 


Now that the notions of equivalent ways to trade and implicit mar- 
kets have been established, it is time to apply those perspectives to 
the theories of why futures markets exist. The purpose of the subse- 
quent chapter is to develop a new theory of futures markets based 
on the conclusion that a hedging operation amounts to a loan. But 
before proceeding to that task, it is necessary to discredit the princi- 
pal existing theories of futures markets. 

The majority of scholars have examined futures markets from the 
perspective of aversion to risk. This perspective has led to two dis- 
tinct, although closely connected, theories: The older theory is that 
of normal backwardation; the now dominant theory is best called the 
portfolio theory of hedging. Both these theories depict the primary 
function of futures markets as the transferal of risk from handlers 
of the commodity to those who are more willing to bear it and, in the 
extreme, have described futures markets as no more than markets 
for insurance against fluctuating prices. Depending on a processor’s 
or dealer’s aversion to risk, he “hedges” his positions in the physical 
commodity with positions in futures contracts. 

These two theories based on risk aversion both err in their funda- 
mental assumption of futures markets as isolated, explicit markets. 
Although the two theories acknowledge that the positions in futures 
contracts are taken in reference to positions in the physical commod- 
ity, they present the decision to use futures contracts as an after- 
thought rather than an integral part of the decision to take the 
position in the physical commodity. 

Because of their schooling, especially training in modern finance 
theory, economists quite naturally have examined the behavior of 
handlers of commodities from the perspective of risk aversion. A 
variety of positions, such as Owning shares of Ford in addition to 
GM, is advantageous to any investor averse to risk. Manifestly, the 
typical handler of commodities who hedges holds several positions, 
one in the physical commodity, and another in a futures contract. 
Thus, economists follow their training: A variety of positions indi- 
cates an attempt at portfolio diversification; the desire for diversifi- 
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cation stems from risk aversion; hence handlers of commodities who 
sell futures contracts do so because they are risk averse. 

Yet even the strongest believer in the concept of portfolio diversi- 
fication must admit it poorly describes some combinations of posi- 
tions in the stock market. Yes, an investor observed to own 100 
shares of Ford and 100 shares of GM is almost surely attempting to 
diversify. But what if that investor is observed instead to have sold 
the 100 shares of Ford short, rather than to have purchased them? 
Rather than describe the position in Ford as a response to the risk of 
holding GM alone, it is much more insightful to describe the posi- 
tions in Ford and GM together as a method of speculating on the 
performance of GM relative to Ford. 

At the very least, combinations of positions should not automati- 
cally be presumed to be responses to risk aversion. For one, the 
typical hedging operation, comprising a long position in the physical 
commodity and a short position in futures, looks more like the sec- 
ond example of long one stock and short another, rather than long 
both stocks. As with the combination of long GM and short Ford, 
one suspects that risk aversion and portfolio diversification do not 
capture the motives for a hedging operation. 

Given that positions in several assets may arise either as a response 
to risk aversion or as a means of constructing implicitly yet some other 
single position, how can one recognize the purpose of a combination 
of positions? One reasonable standard is whether or not the positions 
are conceived of simultaneously and executed simultaneously. If 
there is a pattern of executing certain trades together, then itis likely 
they should be viewed as one. In contrast, portfolio diversification will 
show transactions made at different times. Of course, this standard is 
not failsafe. A widow, seeking diversification, might buy shares in GM 
and in Ford on the same day. A second and more stringent standard 
is whether the combination of positions itself has any economic con- 
tent. The purchase of 100 shares of Ford along with 100 shares of GM 
can be described in no other way. But the short sale of 100 shares of 
Ford simultaneously with the purchase of 100 shares of GM can be 
described as a position in the performance of GM relative to Ford. 
Hence, the purpose of those two positions is not diversification. 

By these two standards, the perspective of risk aversion and port- 
folio diversification is inappropriate for analyzing the combination 
of positions taken by handlers of commodities. Dealers and proces- 
sors are commonly observed to execute their transactions in futures 
contracts simultaneously with transactions in the physical commod- 
ity. More important, the combination of positions constituting a 
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hedging operation has an economic content. A short hedging opera- 
tion amounts to borrowing the commodity immediately. A long 
hedging operation amounts to the forward sale of processing ser- 
vices, and sometimes in addition, an arrangement made in advance 
to borrow a commodity.’ 

Proof that a hedging operation has a recognizable economic con- 
tent should stop all discussion that one of its component transac- 
tions, namely the position in the futures market, is motivated by risk 
aversion. Unfortunately, the association of futures markets with risk 
aversion is too firmly entrenched, even though Working in 1962 
characterized that association as disproved (1962: Table 1). Fortu- 
nately, it is also possible to dismiss the theory of normal backwarda- 
tion and the portfolio theory of hedging on their own merits. That is 
the purpose of this chapter. 

Circumscribed as they are by the notion of risk aversion, both the 
theory of normal backwardation and the portfolio theory of hedging 
provide inadequate explanations of the salient features of the 
spreads in futures prices as outlined in Chapter l. Moreover, they 
are both internally inconsistent as logical arguments. The theory of 
normal backwardation examines only one trade out of a simultane- 
ous set of trades, and consequently the effect of that trade is misrep- 
resented entirely. For its part, the portfolio theory of hedging mis- 
represents the return to hedging operations because it fails to see 
them as implicit positions. If the return to hedging is represented 
correctly, the theory itself shows that a dealer’s decision to use fu- 
tures markets depends on his desire to speculate, far from his pre- 
sumed desire to avoid risk. More important, the portfolio theory of 
hedging begins the analysis at an inappropriate predetermined posi- 
tion. If the correct starting point were chosen instead, the exact 
opposite prediction from the initial presumption of the theory 
would be deduced, because in fact more risk aversion induces 
dealers in commodities to use futures contracts less rather than 
more. This is true even if so-called basis risk is included. 


3.1. The dominance of the perspective of risk aversion 


In the scholarly literature on futures markets, two strands may be 
discerned in which risk aversion is the starting point of the analysis. 


l By these standards, Schrock’s (1971) explanation, based on portfolio diversification, 
of the straddles typical of positions of speculators in futures markets is off the mark. 
Peterson (1977) in his criticism of Schrock also misses the point that straddles have 
an economic content sufficient to explain why traders take positions in them. 
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The much older approach is associated with the name of Keynes, 
although many others have advanced variants of his theory.” Keynes's 
theory of normal backwardation explains the prevalence of negative 
spreads as an insurance premium handlers of a commodity pay to 
speculators to protect themselves from the risk of the fluctuating 
value of their inventories. When people buy life or fire insurance they 
base their actions on their own utility functions. Because most of them 
have diminishing marginal utility for any particular good, they prefer 
a certain amount of that good to a variable amount with the same 
average. That is, the risk aversion displayed in their utility functions 
encourages them to buy insurance because insurance provides 
certainty. 

The second strand of literature is based on portfolio theory. Just 
as investors in stocks select a mixture of securities to reduce the 
variance in the rate of return of their whole portfolio, handlers of 
commodities are posited to use futures markets to achieve the best 
combination of the variability in and the average of rates of return. 
How much a firm uses futures markets depends on its owners’ or 
managers’ preferences toward risk. The portfolio theory of hedging 
maintains that the more averse to risk a firm is, the more it uses 
futures markets. 

Scholarly discussions of risk, such as the theory of normal back- 
wardation and the portfolio theory of hedging, distinguish sharply 
between risk and risk aversion, much more so than common usage. 
“Risk” is the inherent and inevitable randomness in the world. “Risk 
aversion” refers to the attitude toward such risk embodied in a firm’s 
or trader’s preferences. Risk aversion corresponds to a nonlinear 
utility function, such that the firm or trader prefers a certain out- 
come to a variable outcome with the same average. Although all may 
agree on the extent of risk in a given situation, the degree of risk 
aversion depends on the individual. While some people are risk 
neutral in that they are indifferent between a certain outcome and a 
variable outcome with the same average, and others who love a 
gamble prefer risk, most people are risk averse. The attitude of 
aversion to risk encourages such people, including managers and 
owners of firms, to buy insurance, restrict their assets, and so forth, 
in an attempt to make their circumstances more certain. 

The pervasiveness of theories like that of normal backwardation 
and the portfolio theory have advanced the association of risk aver- 


? Hicks (1946: 137-140), for one, restated and expanded Keynes's theory, and so the 
theory is also associated with his name. 
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sion and futures markets beyond the sphere of scholarly preoccupa- 
tion. In part this is because laymen have a different definition of risk 
aversion than the scholarly one. To laymen risk aversion commonly 
means avoidance of downside risk exclusively while to scholars it 
means avoidance of swings, both up and down. The lay definition 
may accord with reasons dealers use futures markets even though 
the scholarly definition does not, and as a result practitioners may 
not contradict theorists. But for whatever reason, the popular litera- 
ture in the trade reflects a reliance on some notion of risk aversion. 
For instance, when a handler of commodities buys or sells a futures 
contract, his transaction is called a “hedge” in the idiom of risk. 
Meanwhile, the Chicago Board of Trade maintains in its promo- 
tional literature (1972: 3) that “the objective of hedging is to protect 
the value of existing inventory and to earn a Storage return if possi- 
ble.” Finally, Congress, when establishing the Commodity Futures 
Trading Commission in 1974, believed that handlers of commodities 
use futures markets “as a means of hedging themselves against possi- 
ble loss through fluctuations in price.” 


3.2. The theory of normal backwardation 


The scholarly association of futures markets with risk aversion is 
long-lived: A professor of insurance solicited the first collection of 
papers on futures markets, published in 1911.7 In those early 
papers, and as popularized in modern economic textbooks as well, 
futures markets are portrayed as providing simple insurance against 
movements in the value of inventory.’ Firms using futures were 
thought to sell a futures contract against their spot purchases in 
order to achieve a capital gain that would counterbalance a decline 
in the value of their inventory. The roughly parallel movement in 
spot and futures prices was thought to make this “insurance” possi- 
ble. A typical representation is that of a miller who having bought 
wheat at $3.00 a bushel, sells a futures contract for $3.00. Through a 
fall in the futures price to $2.50, he would earn back on his profit- 
able short position what he lost on the simultaneous drop in the spot 
price. Likewise, a gain of $1.00 on spot wheat would be eliminated 


* United States Code Title 7, Chap. 1, Sec. 5, Resolution Declaring Dangerous Ten- 
dency of Dealings in Commodity Futures. 

* Annals of the Academy of Political and Social Sciences (1911). 

> See, for example, Charles W. Baird, Prices and Markets: Intermediate Microeconomics 
2nd ed. (St. Paul, Minnesota: West Publishing, 1982), which devotes an entire 
chapter to futures markets. 
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by a simultaneous loss of $1.00 per bushel in the futures market. 
Naively viewed, futures contracts counterbalance the “price risk” of 
holding inventories. 

In the 1930s and early 1940s several British economists, among 
them Keynes (1930), Kaldor (1939), Dow (1940), and Blau (1944), 
focused upon this simple description of futures markets as insurance 
markets for price risk. Blau (p. 10) succinctly stated their position: 


The system of futures trading is based on the fact that cash and futures 
prices move together. Clearly, the effectiveness of hedging (i.e. the effective- 
ness of neutralising price risks in the cash market by assuming opposite risks 
in the futures market) must be impaired to the extent to which the move- 
ments of cash and futures prices diverge. 


Although maintaining that futures markets resemble markets for 
insurance, Blau recognized that futures markets could not operate 
like standard insurance markets. By pooling the independent risks 
of many individuals to fire, theft, or death, an insurance company 
can closely anticipate the number who actually suffer a loss, and 
thereby substantially reduce its own risk. Unlike with fire or theft, all 
firms gain or lose together on their inventories, because the value of 
inventory is determined by a marketwide price. Pooling their risk 
will not reduce it. How can futures markets operate as insurance 
markets if the risks of holding inventories cannot be pooled? Ac- 
cording to Blau, they do so by transferring the risk of owning the 
commodity from a party who wants to avoid the risk to someone else 


(p. 1): 


Commodity futures exchanges are market organizations specially developed 
for facilitating the shifting of risks due to unknown future changes in com- 
modity prices; i.e. risks which are of such a nature that they cannot be 
covered by ordinary insurance. 


The theory of normal backwardation, and the portfolio theory of 
hedging as well, presume that handlers of commodities use futures 
contracts because they, being risk averse, wish to transfer the risk of 
holding inventories to others. In conjunction with their inventories 
many dealers sell a futures contract. Other dealers, especially ex- 
porters and processors, make deals with their customers several 
months in advance. These dealers often buy a futures contract, usu- 
ally in their input. Regardless of whether they are short or long in 
the futures market, hedgers, by definition, are combining a position 
in futures with some other position, commonly referred to as a posi- 
tion in the “cash” market or in “actuals.” 

Sometimes the buyer of the short hedger’s sale of a futures con- 
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Figure 3.1. The theory of normal backwardation 


tract will be another dealer in the commodity, that is, a long hedger. 
Yet the amount of short hedging usually outweighs long hedging.’ If 
more hedgers want to sell rather than buy futures contracts, some- 
one has to buy the excess. According to the theory of normal back- 
wardation, speculators who are willing to take on risk buy the excess. 
Generally speaking, speculators are traders in futures who are not in 
a business associated with the physical commodity and hence could 
avoid risk by circumventing futures markets altogether. 

What induces speculators to take on the risk of a position in fu- 
tures? The answer to this question is central to the theory of normal 
backwardation first formulated by Keynes. Keynes (1930: 143) 
argued, when stocks are of average size, 


the spot price must exceed the forward price by the amount which the 
producer is ready to sacrifice in order to “hedge” himself, i.e. to avoid 
the risk of price fluctuations during his production period. Thus in nor- 
mal conditions the spot price exceeds the forward price, i.e. there is a 
backwardation. 


The speculator earns a premium for bearing risk because futures 
prices are biased downward as estimates of the spot prices that will 
rule in the future. These relationships are shown in Figure 3.1. 

At the crux of the theory of normal backwardation is the observa- 
tion that hedgers are net short as a group. From this fact comes both 
the belief that hedgers are seeking insurance and the prediction that 
speculators must be paid a risk premium to provide it. It is the 
apparent selling pressure from short hedgers that causes the sup- 
posed bias in the futures price; the subsequent buying pressure 


ë In recent years, long hedging has come to equal or dominate short hedging in 
several markets, for example, the corn market, because of increased long hedging 
by exporters, 
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whenever the hedgers offset their positions bids the price back up, 
with speculators profiting from the advance. If a speculator main- 
tains a long position consistently, which speculators as a group do 
inasmuch as hedgers are net short as a group, he will earn a profit 
on average from the general tendency of futures prices to rise as the 
contracts mature. (They become less biased as their expiration ap- 
proaches, and at the end they must equal the spot price.) Sometimes 
of course the long will lose money, when there is a general decline in 
price, for instance; at other times he will make more than the risk 
premium. Because a short hedge placed in a more distant contract 
provides insurance over a longer period of time, a short hedger 
must offer a larger inducement to speculators, increasing the bias 
with the distance of the contract to the present. 

The crucial prediction of the theory of normal backwardation is 
that futures prices are biased. This bias is precisely what gives rise to 
the mysterious negative component of spreads. According to Keynes, 
the risk premium under normal conditions is large enough for fu- 
tures prices to be biased to the extent of being in a backwardation. If 
the true expected prices were visible, they would be much more likely 
to display full carrying charges in their spreads. 


3.3. A critique of the theory of normal backwardation 


A critical examination of the theory of normal backwardation reveals 
a number of problems. Not only does its major prediction, that of 
bias in prices, fail, but the theory is extremely limited in its explana- 
tory power since it cannot fully account for the diversity and volatil- 
ity so significant to the spreads in futures markets. Most important, 
the theory suffers from inconsistencies in logic. 

To begin, one can question the empirical validity of the prediction 
of the theory of normal backwardation that futures prices are biased 
downward. A test for bias concerns whether as time passes futures 
prices rise to meet spot prices or whether spot prices fall to meet 
futures prices (they must of course be equal when the futures con- 
tract expires). The test must necessarily be imprecise because prices, 
both spot and futures, move considerably even as they converge. Yet 
to support the theory of normal backwardation, futures prices 
should rise on average to an extent equal to the average degree to 
which futures prices are below full carrying charges. 

If any consensus has emerged, it is that no significant bias exists in 
futures prices. They show no systematic tendency to rise as the fu- 
tures contract approaches expiration. The subject of bias in futures 
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prices is still controversial, in part because it is so difficult to account 
for the upward trend in prices with the unanticipated inflation of 
the last decades. Telser (1958 and 1960) studied the wheat and 
cotton markets and claimed to have found no bias, although Cootner 
(1960), in reworking Telser’s data, concluded that some bias was 
present. Gray (1960 and 1961), attempting to balance the two, con- 
cluded that there was effectively no bias in large markets like corn, 
although smaller, relatively inactive futures markets might be biased. 
Rockwell’s work (1967) covered a greater number of commodities, 
and while some appeared biased downward, just as many appeared 
biased upward. He concluded (p. 127) that the “theory clearly does 
not have general applicability for all futures markets and it is ques- 
tionable whether an analysis of variance performed over the 25 mar- 
kets would indicate a single market with a positive return signifi- 
cantly greater than zero.” 

All of these studies searched for bias by considering what a trader 
with a hypothetical position in futures would have earned given the 
actual series of spot and futures prices. They varied, however, in 
their choice of sample and of the appropriate hypothetical position, 
specifically in whether it should vary in size with the extent of hedg- 
ing in the market. Dusak (1973) avoided these problems by ap- 
proaching the question of bias and risk premiums from a different 
perspective, that of what a speculator would have to earn to induce 
him into the futures market. She concluded that a speculator does 
not need to be enticed with a risk premium. Her point of departure 
is the observation embraced by modern finance theorists: Specula- 
tors need be compensated only for what is called systematic risk, 
because all other risk can be diversified away. Systematic risk is best 
defined by an example. If the price of stock in General Motors 
moved randomly in relation to other stocks, the risk of owning GM 
could be pooled with the other stocks with the result that GM would 
add little risk to the whole portfolio. Consequently, there would be 
no risk premium in the price of GM for such diversifiable risk. But if 
the price of GM moved systematically with the portfolio of other 
stocks, say as represented by a broad index like Standard and Poor’s 
500, then the risk of owning shares in GM could not be diversified 
away. A holder of stock in GM would demand compensation in the 
form of a premium for this systematic risk. Because of this risk 
premium, the rate of return on GM stock would be higher. In the 
setting of futures markets, a speculator would need to be compen- 
sated for bearing risk only to the extent that the risk was systematic. 
Thus, the amount of bias expected in futures prices equals the ex- 
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tent to which futures prices move systematically with a broad portfo- 
lio of assets in the economy. Dusak determined that there is no 
systematic relationship between movements in futures prices and 
movements in a broad market portfolio.’ Thus, there is no reason to 
expect futures prices to include a risk premium; that is to say, there 
is no reason to expect futures prices to be biased.* 

There may always be some doubt about the search for a bias in 
futures markets. Yet, if any bias exists, the difficulty in spotting it 
suggests that it must be small. But anything other than a large and 
easily discernible bias controverts Keynes’s theory of normal back- 
wardation. Keynes was explicit that in times of average stocks, the 
gap between the observed spread and the known carrying charges of 
interest and warehousing is solely attributable to the risk premium. 
That is why the theory carries the name “normal backwardation.” 
He (1930: 144) estimated this typical risk premium to be on the 
order of 10 percent per annum, due to the considerable risk specu- 
lators must take on. Surely a bias as large as 10 percent per annum 
would be easily discernible in futures prices if it existed.” 

If one looks in detail at the actual pattern of spreads found in 
futures prices, several more disquieting facts emerge, at least disqui- 
eting for the theory of normal backwardation. First of all, the theory 
cannot explain those periods when spreads are at full carrying 
charges. Keynes argued that speculators should receive the largest 
risk premiums when stocks are above normal levels because periods 
of large stocks are riskiest for them. Moreover, if his theory of nor- 
mal backwardation is correct, there should never be periods of full 
carrying charges unless short hedging just balances long hedging. 
His predictions are exactly opposite the facts. In all futures markets 
there are times when spreads are unambiguously at full carrying 


7 


Her estimates of the “beta” for corn, wheat, and soybeans were all on the order of 
.05 (1973: Table 3). GM in contrast has a beta around .60 and the market portfolio 
by construction one of 1.0. Carter, Rausser, and Schmitz (1983) questioned whether 
Dusak had constructed the broad market portfolio properly, with the inadvertent 
result that she understated the systematic risk of positions in futures markets. Mar- 
cus (1984) in turn has argued that Carter, Rausser, and Schmitz erred in favor of 
finding systematic risk when they constructed their broad market portfolio. If Mar- 
cus’s results can be taken as the final word, commodities have little systematic risk. 
A related argument is that speculators, if they truly sought only to earn a risk 
premium, would hold long positions in many futures markets, since that would 
reduce their exposure to the vagaries of a single market. On the contrary, the 
largest speculators tend to specialize in a particular market. 

All those after Keynes who have investigated empirically the bias in futures ac- 
cepted that the bias would be small. Consequently, all conceded that bias, even if it 
existed, cannot on its own explain the pattern of backwardation found in arrays of 
commodity prices. 
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charges, that is, when a hedger can be certain of covering all his 
expenses for storing the commodity. But these periods of full carry- 
ing charges, which occur most often early in the crop-year while 
large stocks are in store, are the periods when short hedging is 
highest, both absolutely and relative to long hedging (Houthakker 
1968: Table 3). With short and long hedging so out of balance, it 
should be precisely these periods in which the largest risk premium 
would have to be paid to attract the additional long speculation.” 
Keynes attempted to explain away this contradiction by arguing that 
in times of full carrying charges the futures price and the current 
spot price are both biased downward (i.e., so they appear as full 
carrying charges). Keynes’s explanation is inadequate. If the spot 
price itself is biased downward, what happens to the supposition that 
futures prices are biased predictors of the spot price? Furthermore, 
what determines the periods in which the current spot price is no 
longer biased downward? Clearly, a major inconsistency in the the- 
ory arises from the presence of full carrying charges simultaneously 
with long and short hedging being out of balance. 

In addition, Keynes’s emphasis on bias, even if it were justified, is 
not sufficient to explain the volatility in spreads and hence is seri- 
ously incomplete as an explanation of their behavior. Sometimes 
with the passage of a week or two, spreads will move up or down the 
equivalent of several percent of the spot value of the commodity, as 
the behavior of the September ’79-October ’79 spread in soybeans 
illustrated. Keynes would have attributed such volatility to changes 
in the risk premium. But changes in the risk premium alone cannot 
be large enough to cause such fluctuations. First of all, from the 
supposed demand side for insurance, the imbalance of short hedg- 
ing over long hedging does not move so radically as it would need to 
do to cause such swings in spreads, even if the supply of speculators 
is relatively inelastic, which it almost surely is not. Second, specula- 
tors, the supposed suppliers of insurance, do not revise, in a week’s 
time, their estimates of the riskiness of their long positions to the 
extent that they double or halve the risk premium that they require. 

For the same reasons the theory has trouble explaining why 
spreads in the same commodity move differently. Sometimes the 
spread between two nearby delivery months moves closer to full 
carrying charges, which would be interpreted as the risk premium 


A related point concerns those markets in which long hedgers dominate. These 
markets are not prone to full carrying charges, which they should be without short 
hedgers’ downward pressure on futures prices. Rather, these markets too display 
spreads below full carrying charges. 
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becoming smaller, while the spread between two distant contracts 
moves in the opposite direction. It seems implausible that over the 
course of a few hours or a few days the demand for insurance over 
one period shrinks while it expands for a later period. Nor does it 
seem plausible that the behavior of the supply of insurance could 
explain such changes. 

Yet the volatility of spreads is damaging to the theory of normal 
backwardation for a more important reason. According to the school 
represented by Keynes and Blau, volatile spreads should impair fu- 
tures markets. The system of futures trading as price insurance rests 
on the parallel movement of spot and futures prices; the more 
nearly parallel the movement, the better is the insurance and the 
more dealers want to short hedge. By definition volatile spreads 
imply that spot and future prices do not move in parallel. Far from 
being inactive when spreads are volatile and price insurance poor, 
that is precisely when futures markets are robust. 

Although the theory of normal backwardation receives little em- 
pirical support, researchers who have tested it, including those skepti- 
cal of the theory, have persisted in viewing the theory’s validity as an 
empirical issue. They have never questioned its underlying logic. The 
starting point of the whole theory is questionable, however. Slight 
alterations in the method of transacting between hedger and specula- 
tor that do not change the effect of the transactions do radically 
change the theory’s perspective on the motives for the transactions. 

At the center of the theory of normal backwardation is the rela- 
tionship between a short hedger and a long speculator. A typical 
short hedging operation begins when a miller, for example, buys 
wheat from a farmer on the spot market. The miller in turn sells a 
futures contract to a speculator, supposedly to avoid the risk from 
the fluctuating value of his inventory. To persuade the speculator to 
take on this risk, the miller must, according to the theory, offer the 
futures contract at a discount. 

But the same line of reasoning applied to the relation between the 
miller and speculator would be untenable if the trades were con- 
ducted in a slightly different manner to achieve the same economic 
effect. Imagine that instead of buying the wheat outright, the miller 
makes a repurchase agreement with the farmer. The effect of this 
repurchase agreement is that the miller has the use of the farmer’s 
wheat over the period of the agreement, just as if he had received it 
on loan, while the farmer has the use of the miller’s money, just as if 
he had received it on loan. Once the initial step of the repurchase 
agreement has passed, the miller now holding the wheat and the 
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farmer the money, it will appear that the farmer has an obligation to 
buy wheat from the miller while the miller has the obligation to sell 
wheat to the farmer. Despite these appearances, the repurchase part 
of the agreement exists to return the wheat and money to their 
original owners. Suppose, however, that the farmer decides that he 
no longer wants to own his wheat. He could wait until it is returned 
to him to sell it outright, or he could sell it in advance of its return 
by selling a contract for future delivery, say to a speculator. But he 
already owns a contract on which he will be receiving wheat, as the 
result of his repurchase agreement with the miller. Rather than re- 
ceive wheat from the miller and deliver it in turn to the speculator, 
would it not be much easier for the farmer to instruct the miller to 
deliver the wheat directly to the speculator? The miller, of course, 
will want his money back, so the farmer and speculator must agree 
upon how to return the miller’s money. Regardless of the particulars 
of the deal between the farmer and the speculator, the speculator 
will assume the farmer’s obligation with the miller, and consequently 
it will look as if the miller has sold the speculator a contract for 
future delivery. This appearance will be especially pronounced if the 
farmer sells his repurchase contract quickly. 

The effect of a miller’s purchase of wheat from a farmer and 
simultaneous sale of a futures contract to a speculator is equivalent 
to that of the miller entering into a repurchase agreement with the 
farmer and the farmer independently selling a contract for future 
delivery to a speculator. The miller and speculator need have noth- 
ing to do with one another; their only contact is an effort to reduce 
the handling costs of delivering wheat back to the farmer and then 
his redelivery to the speculator. The transaction at the heart of the 
theory of normal backwardation, namely the miller’s short sale to a 
speculative long, disappears. Because nothing of substance has 
changed with this reformulation, the theory cannot have captured 
the motivation for that transaction. 

The confusion in interpreting a hedging operation arises from 
looking at only half of the whole repurchase agreement. In isolation 
it would seem that a miller’s decision to sell wheat short would de- 
press the price of wheat for future delivery, that the firm has also 
bought wheat for immediate delivery, and that purchase should 
raise the price of wheat. Taken together, it is not at all clear what 
effect the two transactions have on the level of prices, because spot 
and futures prices are not unaffected by the other. All that is evident 
from this double transaction is that the hedging operation should 
affect the price of the spread between immediate and future deliv- 
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ery. It is possible that the hedging operation has an effect on the 
forward price of wheat, but the direction of the effect is far from 
obvious. It could well be that the expressed demand to borrow 
wheat, if that demand is presumed to be sustained, boosts its price 
for future delivery, even as it changes the spread.'! That is to say, a 
hedging operation may raise both spot and futures prices even as it 
raises the spot price relative to the futures price. In any case, it is far 
from clear that a hedging operation, with both of its constituent 
transactions taken together, biases futures prices downward as esti- 
mates of the spot prices that will prevail rather than simply changing 
both futures prices and expected spot prices. 

The tendency to view in isolation the part of the repurchase 
agreement that involves the futures market is natural because the 
center of interest is the use of futures contracts. But the origin of the 
wheat against which the short sale is made must not be ignored. If 
the miller obtained the wheat by standing for delivery on a futures 
contract he bought while simultaneously selling a contract in a more 
distant month, it would be clear that his two transactions would have 
to be examined as a pair. The same approach is appropriate even if 
he bought on the spot market because the spot transaction is really 
just another contract in the whole range of contracts with delivery 
dates stretching from the immediate to the distant future. 


3.4. The portfolio theory of hedging 


The other major theory presuming a role for risk aversion, the 
portfolio theory of hedging, contains internal inconsistencies as well. 
The problem is not with portfolio theory itself but with its applica- 
tion to hedging. The major postulate of portfolio analysis, not dis- 
puted here, is that among assets with the same average return, 
people prefer those whose returns are least risky. Of course, a 
higher expected return might induce people to hold a riskier asset. 
The tradeoff between risk and return induces people to combine 
several assets into a portfolio, because generally speaking a mixture 
of assets will be less risky than any one single asset. 

After the formulation of portfolio theory in the 1950s, one of its 
first applications was to the question of hedging by dealers in com- 
modities. Johnson (1960) and then Stein (1961) contended that firms 


1! To put the problem another way, what does a French firm's decision to borrow 
francs for three months do to the ninety-day forward rate between the franc and 
the dollar? 
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Figure 3.2. The choice of the extent of hedging 


in the commodity business consider a blend of two assets, hedged 
inventory, which earns a low but relatively steady rate of return and 
unhedged inventory, which has a higher but riskier return.’? De- 
pending on his preference toward risk, a dealer or processor hedges 
some proportion of his inventory with the sale of a futures contract. 
The fundamental conclusion of the portfolio theory of hedging is 
that a greater degree of risk aversion induces a processor or dealer 
to use futures markets more. 

In its simplest form, the portfolio theory of hedging begins with 
the assumption that hedged and unhedged inventory are two sepa- 
rate assets that a dealer in commodities could combine into a portfo- 
lio based on the riskiness of their returns. Unhedged inventory is 
simply a commodity in store while hedged inventory is actually a 
package of two assets, a commodity in store and a short position in a 
futures market. Since the asset hedged inventory embodies the sale 
of a futures contract, the number of futures contracts sold depends 
on the proportion of hedged inventory in the portfolio. Stein (1961: 
1015), for example, portrays the choice of the amount of inventory 
to hedge graphically, as shown in Figure 3.2. At point A, all the 
resources in the portfolio are hedged, which is to say, futures con- 
tracts for all of the inventory have been sold. At B, all resources are 
in unhedged inventory, which is to say, no futures contracts have 
been sold. The curve connecting these two extremes represents the 


1? Telser (1955) made the choice of hedging depend on the riskiness of positions, 
although not in the analytical framework of portfolio theory, which was just then 
emerging. Also see Ward and Fletcher (1971). 

13 The choice could also be presented algebraically as in, for example, Anderson and 
Danthine (1981), but what is wrong with the portfolio theory of hedging is most 
easily seen graphically. 
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expected return and the variance of the return of various combina- 
tions of hedged and unhedged inventory. A point halfway along the 
curve corresponds to 50% hedged. The shape of that curve depends 
upon the correlation between the returns to the two assets; the more 
negative is the correlation, the more the curve is bowed up to the 
left. If the indifference curves corresponding to a firm’s preferences 
toward risk were superimposed on the figure, the portfolio that 
particular firm would select would correspond to point C, and by 
extension, the firm’s use of a futures market could be calculated. (It 
is about 70% hedged as drawn.) Each and every dealer would chose 
to hedge more or less depending on his own preferences toward 
risk. If a dealer were neutral toward risk, he would select the asset 
with the highest expected return, ignoring entirely the asset’s vari- 
ance. With the choices as drawn, he would hold all his inventories 
unhedged. Therefore, since risk aversion would seem to induce 
dealers to use futures markets more, portfolio analysis would seem 
to buttress the belief that the vitality of futures markets depends 
crucially on the risk aversion of dealers and processors. 

This representation of hedging as the selection of an optimal port- 
folio, in which aversion to risk is fundamental, has come to dominate 
research on futures markets. Rutledge (1972: 239), in examining 
soybean processors’ demand for futures contracts, employed a mod- 
el “in which both risk and expected return are used as decision-mak- 
ing variables.” Peck (1975) used the portfolio theory in an article on 
egg producers, Leuthold and Mokler (1979) in one on cattle feeding, 
and Rolfo (1980) in one on cocoa producers. Ederington (1979) 
applied the portfolio perspective to the new futures markets in fi- 
nancial instruments. Anderson and Danthine (1980 and 1981) have 
applied the portfolio perspective to the problem of a firm whose 
output, sorghum for example, is not exactly the commodity traded 
in the futures markets, while Batlin (1983) considered the effect of 
imperfect timing. Others on the strategy of a single firm include 
Baesel and Grant (1982) and Benninga, Eldor, and Zilcha (1984). 
Stein (1979), Stoll (1979), Anderson and Danthine (1983a and 
1983b), and Britto (1984) have worked to extend these models of a 
single firm to the equilibrium resulting from the combined actions 
of many such firms. The portfolio theory of hedging has been a 
spectacular growth industry. 


3.5. Misconceptions in the portfolio theory of hedging 


Despite its popularity, the portfolio theory of hedging examines in- 
appropriate assets and misrepresents the risks associated with posi- 
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tions in commodity markets. After the risks of positions have been 
properly stated, one can use the precepts of portfolio analysis itself 
to cast considerable doubt on the validity of the fundamental predic- 
tion of the portfolio theory of hedging. The theory presumes that 
the more dealers are averse to risk, the more likely they are to use 
futures markets. A more careful analysis of the risks facing a miller, 
soybean crusher, or exporter suggests that exactly the opposite be- 
havior may be the most common. If the risks of owning processing 
facilities, not inventory, are taken as the starting point, which seems 
reasonable given their greater importance to the firm, portfolio the- 
ory implies that dealers who are most risk averse use futures markets 
least. 

The portfolio theory of hedging is unduly sensitive to a slight 
change in perspective or starting position. How would the results 
differ if the firm’s processing facilities, the returns to which are 
risky, were included in the analysis? What would be given as the 
motives of a new owner of a processor who is observed to be going 
long in the futures market? What would be the results if the inven- 
tory involved were deliverable on a futures contract? With any of 
these slight changes, the portfolio theory of hedging breaks down. 

Because of the sensitivity of the results to the starting point, it 
seems best to begin with the simplest case possible. Imagine a miller 
in Chicago whose inventory of wheat is of the grade deliverable on 
futures contracts. Suppose further that whenever this miller sells a 
futures contract against part of his inventory, he makes delivery on 
that contract. Think of the miller as being in the storage business, 
owning an elevator. In later sections of this chapter, the complica- 
tions of the miller not having a deliverable grade, called “basis risk,” 
and of him routinely “lifting his hedge” rather than make delivery 
will be considered. The standard version of the portfolio theory of 
hedging begins with these complications. Instead of leading to 
broader results, however, starting with these complications hides sev- 
eral misconceptions in the analysis. 

The simple starting point of a dealer with deliverable inventory 
uncovers four problems with the portfolio theory of hedging. First, 
there is no risk to a hedging operation involving a deliverable 
grade.'* The apparent fluctuations of the spot price relative to the 
futures price are actually the inevitable convergence of the two 
prices. Second, the portfolio theory of hedging actually rests on the 
discredited proposition of the theory of normal backwardation, 


1 There could be a risk, however, if the firm cannot deliver its own inventory on its 
short position in futures, as will be discussed later in sections 3.7 and 3.8. 
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namely that futures prices are biased downward. Third, the decision 
about the extent of hedging could well be the result of the desire to 
speculate, rather than because of risk aversion. Fourth, and ulti- 
mately most important, if the hedger’s processing facilities are in- 
cluded in the analysis, portfolio theory itself implies that the dealers 
and processors who are most risk averse will use futures markets the 
least, rather than the most. 

The first three of these misconceptions are best exposed by refer- 
ence to the diagram of the choice of the extent of hedging, Figure 
3.2. That is not to suggest this diagram properly represents a proces- 
sor’s possible portfolios. (Quite the contrary is true.) Rather, there 
are problems with the diagram even granting the suppositions be- 
hind it—the choice being only between the two assets hedged inven- 
tory or unhedged inventory and the unhedged position earning a 
higher mean return. 

First of all, contrary to the presentation in Figure 3.2, the variance 
of the return to hedged wheat should be zero, as long as the wheat 
in question is deliverable on the futures contract. A simple example 
indicates the source of the confusion. Suppose today, l January, the 
hedge is placed in March wheat (delivery will be late in March). 
Imagine that the price of wheat for immediate delivery is 12¢ per 
bushel below the price of the March futures contract. Quite clearly 
on the day of delivery in late March, the spread between spot and 
futures prices must be O¢, since on that date both represent con- 
tracts for the immediate delivery of the same variety of wheat. All 
the movement in the spread was the convergence of the spot and 
futures prices. The portfolio theory of hedging mistakenly assigns 
the movement resulting from this inevitable convergence as a risk to 
hedging operations. It is not a risk, being fully predictable. 

Gray (1984) has made this point emphatically in his criticism of 
the portfolio theory of hedging and his defense of Working’s alter- 
nate explanation. Yet Working himself, contrary to his intention, has 
furthered the impression of hedged inventory being an asset with an 
uncertain return rather than one with a certain return. He states 
(1953b: 547), “The effectiveness of hedging ... depends upon in- 
equalities between the movements of spot and futures prices and on 
reasonable predictability of such movements” (emphasis in original). 
Contrary to the impression given by Working’s statement, however, 
the movement is not a movement in relative price but the conver- 
gence of spot and futures price as the contract matures, which must 
occur if they truly refer to the same grade and location. Working 
intended to emphasize this convergence of spot and futures prices 
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and how closely they are tied together, but he chose a way that left 
exactly the opposite impression. Given the possibility of such misun- 
derstandings, the main point bears repeating. The price of wheat of 
the contract grade for immediate delivery in Chicago must converge 
with the price of the futures contract in which the hedge is placed, 
because the futures contract when it expires will be for immediate 
delivery of that type of wheat. As a result, the return to hedging 
wheat of the contract grade in Chicago is certain.’ 

Often a perfect hedge is claimed, as by Blau, for the period of 
time during which the spot and futures prices track each other with 
a perfect correlation of +1.0. But because the spot price and the 
futures price must converge, they cannot track one another per- 
fectly. Consider the case where the futures price does not move 
from $3.00 a bushel. The spot price, whatever it began at some 
months before, say $2.80, is ultimately $3.00. The correlation be- 
tween spot and futures is 0.0, yet there is no risk to the hedging 
operation. 

The certainty of the return to hedged inventory of the deliverable 
grade is true even if the spot price does not steadily converge on the 
price of the futures contract. After the hedge is put on, say at the 
rate that would return l¢ per bushel per week for the twelve weeks 
of the hedge, a sudden shortage of supplies in Chicago might drive 
the return for holding wheat, if set at the new rate, much lower. 
Even so, the original hedger can always persevere, deliver as ar- 
ranged, and still earn the 1¢ per bushel per week. If the return on a 
hedging operation suddenly rises, say because of a sudden glut of 
wheat in Chicago, the dealer can still do no better than the return he 
previously contracted for. To sell his storage service at a higher 
price, he must buy back his previous commitment at exactly that 
price. 

The next two misconceptions are exposed with the aid of a simple 
manipulation of the definition of a hedging operation. Although the 
normal perspective is to view a hedging operation as a package of 
assets, namely as the addition to unhedged inventory of a short 
position in futures, it is just as legitimate to view unhedged inventory 
as a package, as the addition to hedged inventory of a long position 
in futures. After all, one need only imagine a palpable certificate, 


° One might object to this assertion because even if the monetary return is certain its 
purchasing power is not. This is the same question as whether Treasury bills have a 
riskless return. Yet this issue is not relevant here. Implicitly this complication adds 
other assets to the two portrayed in the portfolio theory of hedging. If the theory 
has any validity, it should not need to rely on such a deus ex machina. 
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denominated in units of hedged inventory and representing a single 
item rather than a package. In that case, the asset called unhedged 
wheat, rather than a single item, would be the combination of the 
single financial instrument representing hedged wheat and the fi- 
nancial instrument representing a long position in a wheat futures 
contract. Thus, both hedged and unhedged inventory can be viewed 
either as a solitary instrument or as a package of assets. Conse- 
quently, wherever unhedged inventory is mentioned, it can be re- 
placed by the sum of hedged inventory and a long position in 
futures. 

This perspective of unhedged inventory as itself the package of 
hedged inventory plus a long position in futures changes the em- 
phasis in the analysis of futures markets from one of asking why 
firms sell short to one of asking why they take on a long position in 
futures. Of course, they are not actually observed to buy a futures 
contract, that position being implicitly the result of their decision to 
hedge less than all of their inventory. Surely, the firms should have 
the same motive for taking on a long position whether they do so 
implicitly or explicitly. Consequently, it is reasonable to ask why 
they take on a long position. 

How is it that the question about dealers’ and processors’ use of 
futures contracts has been recast into a question about their holding 
long positions when, in fact, they are observed to be short? All this is 
not mere sleight of hand. Every combination of assets creates a net 
position. The portfolio theory of hedging imagines firms beginning 
with all their holdings in the asset unhedged inventory and then 
achieving their desired portfolio with the sale of futures contracts. 
Yet the same final blend of hedged and unhedged inventory can be 
reached just as easily from the starting point of all inventory being 
hedged. In that case, the firm achieves its final blend by buying 
futures contracts. Perhaps the nature of the argument can best be 
understood by imagining a new owner taking over a commodity 
processor. Because he has different preferences toward risk than the 
previous owner, he wants to adjust the inherited portfolio of hedged 
and unhedged inventory. If the existing portfolio is too weighted 
toward unhedged inventory for his taste, he sells futures contracts. 
If the existing portfolio is too weighted toward hedged inventory, he 
goes long (in effect canceling some of the outstanding short posi- 
tions). In the extreme, the inherited (i.e., initial) position could be 
either a position of all hedged or a position of all unhedged. For the 
portfolio theory of hedging to have any validity, it must explain the 
decision of the new owner from any existing position. Thus, a ques- 
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tion about dealers’ use of futures markets in going long is entirely 
reasonable. 

Unfortunately for the portfolio theory of hedging, which provides 
a seemingly convincing explanation of the decision to sell short when 
the starting point of the analysis is an unhedged position, the plausi- 
ble reasons to go long, which arise when the starting point is a 
position of entirely hedged inventory, are dramatically opposed to 
the presumptions of the theory. It is instructive to consider what 
could be put forth as reasons for a dealer taking on a long position 
in futures contracts, whether hypothetically as an explicit position or 
in practice as an implicit position. Broadly speaking, there are two 
plausible reasons for a dealer to take on a long position in futures. 
These are for the purposes of speculation or of avoidance of risk. 
Although these two purposes are at odds with each other, both are 
antithetical to the idea that a firm goes short in futures, that is, 
hedges, in order to avoid risk. If a firm is speculating, clearly it is not 
avoiding risk. Or if a firm is going long to avoid risk, it cannot be 
going short to do the same. Thus, either the demonstration that a 
dealer is speculating or the demonstration that he is avoiding risk by 
not hedging suffices to discredit the portfolio theory of hedging. 

To begin these demonstrations, the recognition of unhedged in- 
ventory as a combination of positions confronts the issue of the 
difference between the expected rates of return on hedged as op- 
posed to unhedged inventory. One might well ask why hedged and 
unhedged inventories are drawn in Figure 3.2 with their particular 
combination of variances and expected rates of return. Why does 
unhedged inventory enjoy a higher expected rate of return? It does 
only if futures prices are biased downward. Implicitly the portfolio 
theory of hedging is relying on the theory of normal backwardation, 
which is a shaky foundation indeed. Because unhedged inventory 
equals hedged inventory plus a long position in futures, the two 
rates of return differ by the expected return on a long position in 
the futures market. In opposition to the theory of normal back- 
wardation, my empirical and logical analysis of holding a long posi- 
tion in futures contracts concluded in section 3.3 that the expected 
return is zero. In that case, the expected returns on hedged and 
unhedged wheat are the same, and points A and B in Figure 3.2 
should be drawn at the same level, rather than with point B higher 
than point A. 

Because the return to hedged inventory has no variance when the 
inventory is of the deliverable grade, the diagram of expected return 
and the variance of the return should be redrawn to look something 
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Figure 3.3. The choice of the extent of hedging for the deliverable 
grade 


like Figure 3.3. First, because hedged wheat has an assured return, 
the point for it is now on the axis. Its height depends on the 
spread between the spot and futures prices at the time that the 
hedge was placed. (As pictured here, the hedging operation earns a 
positive return, indicating that initially the spot price was below the 
futures price.) Second, the expected return to unhedged wheat is 
the same as the return to hedged wheat, because the long position 
implicit in unhedged wheat only earns something above zero on 
average if there is a downward bias in futures prices. Given this 
reformulation of the possible portfolios ranging from all hedged to 
all unhedged, according to the portfolio model itself, any firm the 
least bit risk averse will choose always to be hedged completely. It 
would gain no extra return by taking on the additional risk of an 
unhedged position. 

Even if there is an extra return to be gained from a long position 
in futures, any motive special to being a dealer is immaterial to the 
firm’s decision to hedge a quantity of the deliverable grade. This 
conclusion is even more damaging to the portfolio theory of hedging 
than the realization that it rests on the theory of normal backwarda- 
tion. This conclusion negates the initial assumption of the portfolio 
theory of hedging that a dealer’s motives are special because he is a 
dealer. By not hedging fully, a dealer is taking on a speculative long 
position and making decisions like any long speculator, decisions 
that do not depend at all on being a dealer. How a dealer can be 
acting as a speculator can be seen by considering once again the 
definition of hedged and unhedged inventory. Although the portfo- 
lio theory of hedging is supposedly comparing two assets, hedged 
wheat and unhedged wheat, one asset, hedged wheat of the deliver- 
able grade, whose return is fixed, is included in the package repre- 
senting the other asset, unhedged wheat. Hence, the asset hedged 
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wheat could be dropped from the analysis entirely, leaving the firm 
to consider how large a long position in futures to take on. But 
without any effect from the size of inventories, that decision no 
longer involves attributes or circumstances special to a dealer in the 
commodity. Although the firm’s attitude toward risk surely influ- 
ences the size of its long position in futures contracts, this is true of 
any speculator’s position. 

Perhaps the issue at hand can be made clearer with an example of 
portfolio theory applied to assets other than commodities. Imagine 
an investor considering the proportion of two possible investments: 
riskless Treasury bills or shares in a mutual fund. According to the 
standard perspective of portfolio theory, the investor is best advised 
to construct the locus of expected returns and variance of returns 
achieved through different combinations of T-bills and mutual fund 
shares. The combination he selects depends on both the perfor- 
mance of T-bills and the performance of the mutual fund. But sup- 
pose on closer inspection the investor discovers that the mutual fund 
itself invests heavily in T-bills, its other asset being shares of GM. 
Whether he buys shares of the mutual fund or T-bills directly, he 
buys T-bills. Therefore, the only decision left to him is how many 
shares of GM he wants to buy. The performance of T-bills is imma- 
terial to that decision, since T-bills are riskless. Likewise, the two 
assets open to a dealer in commodities, as portrayed by the portfolio 
theory of hedging, overlap. The asset unhedged wheat is actually a 
mutual fund itself containing the two assets hedged wheat and a 
long position in wheat futures. There is, in fact, no portfolio choice 
at all, only the single decision about the extent of a long position in 
wheat. Moreover, because it is the asset hedged wheat that is special 
to a dealer, nothing remains in the problem that is at all connected 
to a dealer. 

Thus, at the heart of the portfolio theory of hedging there can be 
speculative behavior that in no way depends on firms being handlers 
of the commodity, although the theory intends to explain behavior 
special to dealers. Worse yet, such speculative behavior on the part 
of the firm is opposite from that which the portfolio theory pre- 
sumes. According to the portfolio theory of hedging, a dealer differs 
from a speculator because a dealer acts to minimize exposure to risk, 
while a speculator seeks risk. The dealer, however, is behaving like a 
speculator when he refrains from hedging. 


‘© The point can be approached from another direction: If one of the assets is risk- 
less, the portfolio frontier will be a straight line. 
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Firms with inventories of the deliverable grade who choose to 
hedge less than completely are taking on risks that they, like specula- 
tors, could avoid entirely. This argument is related to that of Holt- 
hausen (1979) and Feder, Just, and Schmitz (1980). They demon- 
strate that a firm with no uncertainty in its output, such as a copper 
mine, should base its production decisions solely on the futures 
price, that is, that it should act as if it has sold all its output forward. 
Any speculation based on expectations concerning price is a separate 
decision.’ Such producers may begin with a large short position 
because of their level of production, but any decision to go long 
implicitly by reducing the size of the short position they make just 
like any speculator. 

There can be no dispute that a final portfolio of hedged and 
unhedged wheat can be approached analytically from the starting 
point of either all hedged or all unhedged. The existing presenta- 
tion of the portfolio theory of hedging always begins with the initial 
position of all inventory unhedged. In an analysis emphasizing risk 
aversion, a starting position of complete hedging of inventory would 
seem more natural, given that a hedged position involving the deliv- 
erable grade provides a riskless return. At the very least, it is damag- 
ing to the portfolio theory of hedging that the descriptions of a 
dealer’s actions can be reformulated to make that dealer appear risk 
seeking rather than risk averse. Indeed, the weakness of portfolio 
theory in general, and of the portfolio theory of hedging in particu- 
lar, is its extreme sensitivity to what is taken as the predetermined 
position. 


3.6. Not hedging as a response to risk aversion 


Due to the sensitivity of portfolio analysis to a firm’s predetermined 
position, surely a proper analysis of the reasons dealers use futures 
contracts should start with the asset that is fundamental to the firm. 
Rather than its inventory, a firm’s processing facility is its fundamen- 
tal asset. Holdings of inventories can be used or supplemented 
quickly. In contrast, a flour mill is far more long-lived and inflexible 
in size than Johnson (1960), Stein (1961), and others who take inven- 
tories as the predetermined position assume. More important, be- 
cause milling and other merchandising profits are actually variable, 
as when a breakdown or strike reduces output or as when fluctua- 


17 Marcus and Modest (1984) show that even with uncertainty in production, for all 
practical purposes the two decisions can be made separately. 
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tions in the size or quality of the harvest affect the demand for 
milling, Johnson and Stein have excluded the important risky asset 
from their analysis. 

This exclusion of risky processing and merchandising facilities is 
the fourth and in many ways most important misconception in the 
portfolio theory of hedging. On its face omission of processing and 
merchandising facilities would seem reasonable enough since the 
purpose of the analysis is to investigate the hedging of inventory. 
After all, the simplicity of a model involving two assets is an advan- 
tage compared to a model involving three assets. Yet such simplicity 
is appropriate only if the main conclusion remains intact. As it hap- 
pens, beginning the analysis with merchandising facilities reverses 
the standard prediction of the portfolio model of hedging. In other 
words, the prediction of portfolio theory when applied to the proper 
initial assets is: More risk aversion implies less use of futures mar- 
kets. This reversal occurs not because of something inherent in port- 
folios of three assets but because of the particular relationship be- 
tween returns on processing facilities and returns on positions in 
futures contracts. 

An investigation of risk aversion and commodity markets properly 
begins by taking a firm’s position in milling, spinning, or exporting 
facilities as given. By owning a flour mill, a miller can be said to 
begin with a long position in milling. Because the return on his long 
position in milling fluctuates, the miller wants to know what other 
assets he could hold whose returns in combination with those to 
milling would give a better blend of expected return and variability 
of return than holding milling capacity alone, just as in any applica- 
tion of the principle of portfolio diversification.” Possible candidates 
closely related to milling are positions in forward wheat and forward 
freight. If it can be established that a position in these assets has a 
return negatively correlated with the return on milling, these are 
positions a risk-averse miller would reasonably include in his 
portfolio.” 

The return on forward wheat, for one, does seem to be negatively 
correlated with the return on milling. The calculation of the correla- 
tion between assets such as milling and a long position in wheat 
futures is complicated by the difficulty of defining the returns on 


"The following examples could be constructed to apply to spinners, exporters, and 
merchandisers as well. 

© The emphasis on correlations places a restriction on the utility function of the 
miller (that it be quadratic), but relaxing this restriction would not change the 
analysis except to make it more complex. 


102 The economic function of futures markets 


such capital assets. Because the objective here is only to discover the 
sign rather than the exact value of the correlation, to define returns 
precisely, as by taking into account capital gains and losses on 
milling, is unnecessary. The relationship between a change in the 
price of milling and a change in the price of wheat closely approxi- 
mates the relationship between the returns to the two assets over a 
relatively short period. 

All available evidence points to a negative correlation between 
processing margins and prices of inputs. Empirical evidence is diffi- 
cult to find, mainly because the prices of goods like flour are spo- 
radically quoted, making computation of processing margins subject 
to considerable error. In Chicago from 1884 through 1892, the cor- 
relation between the price of milling and the price of wheat was 
—0.30 (Williams 1980: 305-306). Rutledge (1972: Table 2) calculated 
the correlation between changes in the price of soybeans and the 
processing margin in thirteen crop-years in the 1950s and 1960s. 
Eleven of the thirteen years had negative correlations; more than 
half were below —0.5. Paul and Wesson (1966: Figure 5) made simi- 
lar calculations for soybeans for much the same period comparing 
crop-years rather than the behavior within one crop-year, and they 
found an unmistakable negative relationship between the price of 
soybeans and the processing margin. They concluded (p. 950) that 
in general “processors’ margins move in the opposite direction from 
farm prices.” Their conclusion is perfectly reasonable. After all, a 
large crop depresses the farm price even as it strains the capacity of 
processors, dealers, and shippers. A miners’ strike raises the price of 
copper while lowering the fabricating margin. Yet there are possible 
exceptions. A surge in the demand for finished copper products 
raises both the fabricating margin and the price for copper. Thus, 
most generally, when the surge is in demand downstream, prices 
and margins move together; when it comes in supply upstream they 
move oppositely (Gardner 1975). In the agricultural sector of the 
U.S., the world’s dominant producer, surges in supply must pre- 
dominate. Consequently, the return on a long position in milling will 
be negatively correlated, although not perfectly negatively corre- 
lated, with the return on a long position in wheat. 

Because of the negative correlation between the price of wheat 
and the price of milling, a risk-averse miller will rationally add a 
long position in wheat to his existing long position in milling. Even if 
the miller never held an inventory of wheat in the regular course of 
his business, he would want to add a long position in wheat. This 
conclusion upsets the whole portfolio theory of hedging. Its damage 
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is not immediately obvious, however, because a miller does in fact 
hold an inventory of wheat in the regular course of his business. 
Suppose the risk-averse miller’s mill is in Chicago, and as a part of 
his business, quite apart from any consideration of risk aversion, he 
holds deliverable stocks. Being deliverable, if this wheat were 
hedged it would have a certain return, as has been argued in section 
3.5. Consequently, the size of his position in hedged inventory can- 
not directly influence the miller’s reaction to risk. The position in 
hedged inventory can, however, affect the appearance of the miller’s 
final position. To add a long position in wheat futures, he buys back 
some of his short contracts, which are part of his riskless short hedg- 
ing operations. Or he could achieve the same result by not fully 
hedging any new inventory he buys. In either case, his risk aversion 
affects his final use of futures markets: The more risk averse is the 
miller, the less he uses futures contracts because of a greater desire 
for implicit long positions in wheat futures. This decision to go un- 
hedged is a response to risk aversion. If the miller were neutral 
toward risk, he would be fully hedged, and his use of futures mar- 
kets would be greater. 

A careful analysis of the portfolio problem of dealers in commodi- 
ties, taking their positions in processing facilities as given, implies 
that risk aversion inhibits their use of futures markets, since returns 
to processing facilities are likely to be negatively correlated with 
returns to long positions in the raw material. In section 3.5, it was 
argued that a firm’s decision to go unhedged might be motivated by 
a desire to speculate. Whether a firm goes unhedged to speculate or 
to respond to the riskiness of its processing business, it is behaving 
exactly opposite from the presumption of the portfolio theory of 
hedging, namely that risk aversion induces firms to use futures con- 
tracts. One must conclude therefore that (1) futures markets are not 
analogous with markets for insurance, and (2) the portfolio theory 
of hedging does not explain why firms use futures markets. 


3.7. The risk of lifting a hedge 


Of course, these doubts about the portfolio theory of hedging rest 
upon the proposition that the return on a hedging operation is cer- 
tain. But firms who actually hedge testify repeatedly to the risks of 
hedging. The risklessness of a hedging operation came from the as- 
sumptions that (1) the inventory involved was deliverable on the fu- 
tures contract and (2) any inventory sold short was actually delivered. 
Whenever the actual commodity is not deliverable, whether because it 
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is not in Chicago or because it is a different grade, a firm incurs “basis 
risk,” as it is known in the trade. Whenever the contract to deliver is 
offset ahead of time, there is a risk to “lifting the hedge.” Yet neither 
of these risks, although both are aspects of any actual hedging opera- 
tion, substantiates the portfolio theory of hedging. 

Although the risk of lifting a hedge may be classified as one form 
of basis risk, each type of risk requires a different emphasis in the 
analysis. Nevertheless, the discussions of both basis risk and the risk 
of lifting a hedge draw on three principles established in the analysis 
of deliverable stocks in section 3.5. The first principle is that a hedg- 
ing operation involving deliverable stocks is riskless. Any other type 
of stock can always be thought of as deliverable stock plus some 
difference in grade or location. It is this difference that has the risk, 
and hence it should be examined explicitly. The second principle is 
that speculative positions may be intertwined in dealers’ complex 
positions. This speculation itself, however, does not depend on the 
dealer being a dealer. Consequently, an objective of the analysis 
should be to disentangle a dealer’s speculative positions from those 
that do depend on his being a dealer. The third principle, estab- 
lished in section 3.6, is that positions in futures relating to inventory 
may arise as a response to the risk of more fundamental assets like 
processing facilities. 

With these principles in mind, the risk of lifting a hedge will be 
the first complication considered. The risk associated with lifting a 
hedge comes from the common practice of firms that short hedge, 
choosing not to deliver on their contracts but rather to cancel them 
by offset before they come due. This practice arises from necessity 
for those firms that hedge wheat other than the contract grade in 
Chicago because they have no wheat of the standard grade. Yet it is 
not unheard of for firms with deliverable wheat to buy back their 
short position at some point before the futures contract matures. 

Rather than hedging itself, it is the practice of lifting a hedge early 
that gives the appearance of risk. If a firm has hedged wheat of the 
contract grade stored in a Chicago elevator, nothing compels the 
firm to lift the hedge early. If it does so, it must be presumed to 
have acted rationally and profitably. Acting on an unexpected op- 
portunity should not be classified as a risk to hedging. 

Yet some presentations of the portfolio theory suggest that one 
reason for holding hedged inventory is precisely to be in a position 
to profit from fluctuations in the return to lifting a hedge before its 
expiration date. But this is an improper definition of the returns to a 
hedging operation. It combines a riskless hedging operation with a 
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speculative position in a forward spread. In precisely such a case the 
second principle should apply. The analysis should disengage the 
speculation from the positions special to a dealer, rather than com- 
bine them. If that is done, the risk of lifting a hedge is revealed to be 
speculation pure and simple. 

As an example of the speculation implicit in the risk of lifting a 
hedge, imagine a firm that finds it advantageous to hold deliverable 
wheat hedged from January through March. It buys the package of 
a purchase of wheat for immediate delivery and a short sale for 
March delivery. Suppose the same firm believes the March-May 
spread is likely to fall before March. To speculate on its expecta- 
tions, it should buy a March contract and sell a May contract, con- 
ceiving of those two positions as a package through which it buys a 
March-May spread. Once it examines its two packages, it discovers 
that for one operation it is buying a March contract and for the 
other selling a March contract. To avoid this duplication, the firm 
buys one grand package of assets, placing the short position in the 
May contract rather than the March. Although this grand package 
appears to outsiders to be a single hedging operation covering Janu- 
ary through May, it is really the combination of a hedging operation 
yielding a fixed return and a speculation in a forward spread. When 
March arrives, the firm can unwind its combined operations by buy- 
ing back a May contract and selling the wheat for immediate deliv- 
ery. In effect, the firm is selling its speculative spread. The differ- 
ence in the price of this spread compared to its value in January is 
the profit or loss on holding a position in the forward spread. The 
firm would record this profit or loss in its books as part of its return 
on hedging. More properly, the firm should separate its accounts so 
that its speculation in a forward spread is distinguished from its 
pure hedging operation. In that case, it is clear that the return on 
the hedging operation itself is not variable.” 

Much of the confusion in interpreting actual hedging operations 
comes from the frequent combination of speculation with pure 
hedging operations. What appears to be a risk to hedging is actually 
a speculative position willingly taken, the speculation being in for- 
ward spreads. Although a dealer is free to combine a speculative 
position in spreads with a pure hedging operation, he could avoid 
the riskiness of a forward spread altogether by not extending his 


2# Of course, the return on a three-month hedging operation put on in January 1976 
differs from that on a three-month hedging operation put on in May 1982. What is 
not variable is the return on a particular hedge of deliverable stocks. 
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hedge into a more distant month. To study those dealers who re- 
frain from hedging or extend their hedge into a more distant month 
from the perspective that because of their risk aversion they behave 
oppositely from speculators is to misrepresent them completely, 
since under these conditions they are behaving just like speculators. 

The issues concerning the risks and rewards of lifting a hedge can 
be seen more clearly with the help of an example from outside 
futures markets. Suppose an oil firm has rented a drilling rig for six 
months at a rate of $50,000 per month. After a month has elapsed, 
the market rental rate has risen to $75,000 per month. Now that the 
rental rate has risen, the firm might recalculate that its own use can 
no longer cover the opportunity cost of $75,000, and if so it will 
sublet the rig to others. It will enjoy a windfall gain of $25,000 per 
month on the remaining five months of the contract. In this setting, 
the firm’s motive for renting the rig in the first place was not to 
speculate on forward rental fees. Rather, the firm made a rational 
calculation based on a fixed rental rate of $50,000 a month. The fee 
of $50,000 is certain. In contrast, had the oil firm planned to use the 
rig for three months but rented it for six, the rerental after six 
months would have been clearly speculation. Is it no less clear that 
the period of the first three months involves no risk, even if the 
rents fluctuate? When making its plans the firm considered its first 
three months as set. 

The appearance of speculation and risk arises with any asset yield- 
ing a service over time. The forward rates of the service change. In 
the case of an oil drilling rig, someone who wants to speculate on the 
forward rental rate might have to rent the rig beginning immediately 
because of imperfections in the forward contract market for oil rigs. 
But such restrictions are not the case for commodities traded on 
futures markets. Anyone can speculate in a forward spread without 
being a dealer. Hence, the seeming profits from being able to lift a 
hedge early are immaterial to a true hedging operation. A hedger of 
deliverable stocks can take the return on hedging as fixed, even if he 
may reevaluate his positions as time passes. Much of the apparent risk 
in hedging comes from a firm’s own decision to combine risky specu- 
lative positions in spreads with riskless pure hedging operations. 


3.8. Basis risk 


Basis risk arises from implicit positions in transportation or grade 
differentials. To effect delivery, a firm must buy back its futures 
contract and sell its wheat for immediate delivery in its local market, 
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say downstate Illinois. If the freight rate has fallen in the meantime, 
the downstate hedger makes more than he expected because wheat 
in his local market has appreciated relative to wheat in Chicago. On 
the other hand, if the freight rate has risen in the meantime, the 
hedger makes less than he anticipated.”’ The portfolio theory of 
hedging views basis risk as undesirable. In contrast, dealers may well 
arrange to take on basis risk as a means of counterbalancing the 
more important risks derived from the processing and merchandis- 
ing facilities. 

One must be careful in analyzing basis risk. As explained in 
Chapter 2, the “basis” is measured as the difference between a local 
spot price and the next expiring futures contract. Hence, some of 
the movement in the basis is actually the convergence of the spot 
price with the futures price. Being predictable, that part of the 
movement in the basis should not be classified as a risk of hedging. 
True basis risk is the movement in the basis not attributable to the 
convergence of spot and futures prices. True basis risk arises from 
changing freight rates or changing premiums or discounts for dif- 
ferent grades.” If the spot price in the local market always bore the 
same relationship to the spot price in Chicago as when the hedge 
was put on, as would be the case if the freight rate remained con- 
stant, the return on hedging undeliverable stocks would be fixed, 
just as is the return on deliverable stocks. 

A hedge of undeliverable wheat is a combination of positions. In 
the case of a hedge of an inferior grade of wheat held in Chicago, a 
commitment to clean wheat is implicit because the inferior grade, 
once cleaned, is the contract grade. Thus, a hedging operation with 
inferior wheat in Chicago can be thought of as a package of two 
positions: a hedging operation with deliverable wheat and an im- 
plicit short position in cleaning. Similarly, a hedging operation with 
wheat of the contract grade outside of Chicago is implicitly the com- 
bination of a short position in freight to Chicago and a hedging 
operation with deliverable wheat. It is as if the firm sold freight by 
buying downstate and selling in Chicago and then undertook a 
hedging operation, buying wheat in Chicago and selling it for future 
delivery. Because the spot purchase and sale in Chicago cancel, it is 
not immediately obvious that two positions are involved. Even more 


*! For articles on basis risk, all in the tradition of the portfolio theory of hedging, see 
Vollink and Raikes (1977), Ward and Dasse (1977), Bobst (1979), and Hayenga and 
DiPietre (1982). 

?? Even some of these movements may be predictable, and hence not a risk to hedg- 
ing properly speaking. But something unpredictable usually remains. 
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complex hedging operations can (and should) be broken down into 
such a combination of positions. 

Common to all these complex deals is a hedging operation involv- 
ing deliverable wheat. Such a hedging operation is itself a riskless 
position. What is relevant to basis risk are the remaining implicit 
positions in services like forward cleaning and forward freight. It 
makes sense to make these implicit positions, whether in grade dif- 
ferentials or freight, explicit in the analysis. The pure hedging op- 
eration involving deliverable stocks could be suppressed instead. 
This perspective sharply contrasts with that of the portfolio theory 
of hedging. 

Taken on their own terms, the implicit positions in freight and 
cleaning and the basis risk they cause do not resuscitate the portfolio 
theory of hedging. Just as in the case of extending a hedge into a 
more distant month as a means of speculating in forward spreads, 
the implicit positions in cleaning and freight that give rise to basis 
risk could be purely speculative. As such they are not special to 
dealers and processors. They themselves could also be a response to 
the riskiness of a more fundamental position, milling for example. 
Thus, while risky in its own right, the acceptance of basis risk can be 
a rational response to risk aversion. Contrary to the formulation of 
the portfolio theory of hedging, dealers and processors may actually 
be pleased to take on basis risk, because it helps counteract the risk 
of their main business. 

To see more clearly how this can be true, imagine a miller in 
Peoria, Illinois, who has hedged in inventory of wheat in a futures 
contract calling for delivery in Peoria. Because his hedge is in the 
Peoria futures market, his wheat is deliverable. Hence, his position is 
a pure hedging operation, which is riskless. What is risky for the 
miller is his return on milling. Effectively, he has a large long posi- 
tion in milling (unless he has sold his service forward). As a diversifi- 
cation motivated by risk aversion, suppose he decides to add a short 
position in hauling wheat from Peoria to Chicago, a long position in 
milling being negatively correlated with a short position in freight 
(processing margins, including transportation, move together [Mar- 
tin, Groenewegen, and Pidgeon 1980]). No explicit market in for- 
ward freight exists, so that he must construct his short position in 
freight through a combination of buying wheat for future delivery 
in Peoria and selling it for delivery in Chicago. Since, as a part of his 
pure hedging operation he has sold wheat for future delivery in 
Peoria, the purchase and sale cancel. Thus, as a means of adding an 
implicit short position in forward freight, the miller transfers his 
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hedge from the Peoria futures market to the one in Chicago.” The 
return on his implicit short position in freight depends on how 
prices move in Chicago relative to Peoria. However, far from being 
troubled by this basis risk, the miller takes it on to offset partially the 
risk of being in the milling business.”* 

Thus, even when the inventory against which the sale of a futures 
contract is contemplated is not deliverable on that contract, the pro- 
per analysis of the portfolio problem of a miller concludes that basis 
risk does not deter hedging operations. The conventional analysis of 
hedging is misleading in its implication that futures markets depend 
on the risk aversion of commodity dealers. Given the correlations 
among processing margins, input prices, and output prices, the con- 
trary is probably true. 


3.9. Conclusion: Risk average dealers’ use of futures markets 


The many criticisms of the portfolio theory of hedging made in this 
chapter, often requiring convoluted permutations of this or that 
implicit position, actually rest on three straightforward propositions: 
First, the return to a hedging operation involving deliverable stocks 
is certain. Second, there is no bias in futures prices. Third, the prices 
of the services of processing, storage, freight, and exporting tend to 
be negatively correlated with the price of the commodity. The first 
of these axioms is indisputable. The second has long been the center 
of controversy, but if any empirical and theoretical consensus has 
emerged, it is not in favor of the theory of normal backwardation 
and the notion of bias in futures prices. On the last there has been 
little empirical work. What little there is supports the proposition. 
Thus, the three axioms seem reasonable. 

Given that one accepts these three propositions, one must reject 
the portfolio theory of hedging and the prevailing idea that the 
function of futures markets is to transfer the risk of holding invento- 


3 Another asset negatively correlated with milling is a bull spread, which the miller 
could buy implicitly with a purchase of a nearby contract and a simultaneous sale of 
a contract for a more distant delivery date. Already he has sold a nearby contract, 
so the effect of adding a bull spread to his portfolio is to place the hedge in a more 
distant delivery month. What began as a short sale for delivery in Peoria becomes a 
short sale for delivery in Chicago for a much later delivery date. 

Of course, this risk-averse miller, as discussed in section 3.6, might also consider 
adding a long position in wheat to his portfolio, leaving some of his wheat un- 
hedged in the Chicago futures market. The exact amount would depend on the 
interrelationships among all these assets. But the fact remains that the more risk 
averse a dealer is, the less he uses futures markets. 
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ries from handlers of commodities to speculators. Risk aversion 
among dealers and processors is neither a sufficient nor a necessary 
condition for the existence of futures markets. If anything, risk aver- 
sion keeps handlers of commodities from using futures markets. 


CHAPTER 4 


The demand to borrow commodities 


At the heart of the problems of both the theory of normal back- 
wardation and the portfolio theory of hedging is their failure to 
consider why firms hold inventory in the first place. Each theory 
pictures a risk-averse firm with a predetermined inventory whose 
fluctuating value causes it concern. Obviously, the most effective 
way of avoiding such a risk is to hold no inventory. 

A more comprehensive theory begins by considering why firms 
hold inventory at the apparent cost of spreads below full carrying 
charges. The extent spreads fall below full carrying charges is the 
use charge for the commodity, in the terminology of Chapter 2. 
Thus, a more comprehensive theory investigates whether firms will 
pay a use charge to have commodities under their own control. That 
line of questioning immediately leads to the conclusion that risk-neu- 
tral firms have sufficient reason to use futures markets. Risk aver- 
sion is a red herring. 

The theory for holding inventory presented in this chapter con- 
sciously parallels the analysis of the reasons firms hold money at the 
cost of forgone interest. The reasons for holding money not only 
resemble the reasons firms hold inventories but also illuminate the 
existence of spreads below full carrying charges, interest, after all, 
being a use charge for money expressed in percentage terms. Per- 
haps most significant, conventional models of the demand for 
money demonstrate that even risk-neutral firms desire to hold cash. 

As with money, a minimum of four reasons for holding inventory 
can be discerned: pure storage to smooth out consumption, a specu- 
lative demand, a transactions demand, and a precautionary demand. 
Each of these will be examined in turn. The first two prove unim- 
portant for the analysis of spreads and futures markets. The latter 
two, however, encourage a firm to borrow commodities, even when 
spreads are below full carrying charges and the use charge for the 
commodity is positive, because a loan of commodities provides the 
firm with secure supplies of raw materials in the face of the inflexi- 
bilities of transporting and processing commodities. Thus, although 
risk and uncertainty themselves matter, the behavior of dealers can 
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be explained without recourse to risk aversion. Once this point is 
established, the perspective of accessibility to raw materials is con- 
trasted with Working’s concept of the supply of storage. Finally, 
several themes are tied together in a theoretical investigation of why 
firms might borrow commodities rather than own them outright. 

This last model, contrasting borrowing with outright purchase, is 
central because it alone establishes why risk-neutral firms use futures 
markets. The investigation of why firms hold inventory establishes 
that that they will borrow raw materials explicitly. It is easiest to 
conceive of such transactions as being similar to those in the loan 
market for warehouse receipts that functioned in Chicago in the 
1860s. But such borrowing when accomplished implicitly through a 
hedging operation incurs two transactions costs. Outright purchase 
involves only one. A risk-neutral firm will accept the added expense 
of borrowing implicitly over outright ownership for reasons similar 
to those explaining why financial intermediaries exist. These rea- 
sons, once again, need not involve risk aversion. 

The models used in this chapter intentionally present firms as price 
takers, as little more than automatons. Obviously, actual firms are not 
so passive. Commodity dealers actively watch prices, form expecta- 
tions, and take speculative positions. Yet the same competitive equilib- 
rium, the same pattern of prices, will emerge whether firms are active 
or passive. Or perhaps it would be more accurate to say that precisely 
because of the intense competition among firms, the resulting equilib- 
rium appears as it would if firms were passive price takers. The ad- 
vantage of the assumption of passive price-taking behavior, so com- 
mon in microeconomic theory, comes from its analytical simplicity. 
One need not accomplish the hopeless task of comprehending and 
representing how firms form their expectations about prices or how 
they administratively regulate their inventories. Such activity, how- 
ever much actual firms devote to it, is also a red herring when one’s 
objective is an understanding of the resulting pattern of prices. 


4.1. Pure storage and speculative storage 


Two of the reasons for holding inventories prove to be uninterest- 
ing, at least from the perspective of a study of futures markets. Pure 
storage to match seasonal production and demand, although consti- 
tuting a large fraction of actual inventories, occurs only at full carry- 
ing charges. Consequently, pure storage cannot be part of the para- 
dox of storage in the presence of spreads that are less than full 
carrying charges. For its part, speculative storage, although possible 
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in theory, rarely occurs in commodities with futures markets. Fu- 
tures contracts themselves are a superior vehicle for speculation. 

Because the production of some commodities is highly seasonal, in 
order to spread consumption throughout the year someone must 
hold stocks. The costs of pure storage, which would appear in 
spreads, comprise the marginal cost of physical storage and the op- 
portunity cost of invested capital. The marginal cost of physical stor- 
age is effectively constant at all levels of storage. Storage capacity for 
bulk goods can be increased quickly and at little additional cost, 
especially for goods like cotton, which can be left outside covered 
only with a tarpaulin. Likewise, since capital costs are simply the 
interest rate times the value of what is stored, marginal capital costs 
are also constant. 

With constant marginal physical storage costs and constant margi- 
nal capital costs, spreads would be constant if pure storage alone 
mattered. They are not. Because pure physical storage costs and 
interest expenses are both positive, and because firms are observed 
to store when spreads are negative, they must have other reasons for 
holding inventories besides pure storage. 

In addition, for all commodities there are many storage facilities 
regularly in use that are not minimum cost. If pure storage were the 
only reason for holding inventories, those elevators and warehouses 
offering the least expensive storage would hold all inventories. 
Hence there must be something more to storage than matching sea- 
sonal patterns in production and consumption. For example, al- 
though the storage of oil is cheapest per barrel in the salt domes of 
Louisiana, no private storers of oil choose to keep their reserves 
there. Rather, they store their oil in expensive metal tanks near their 
refining or distribution centers. Nor does the observed spatial distri- 
bution of storage fit that expected of pure storage. Given that a 
commodity must be both stored somewhere and shipped at some 
point in time, it is best to postpone shipment because storage costs 
would be higher by the interest expense on the value of the trans- 
portation after transporting the commodity.' But storage of oil and 
other commodities is far from producing centers, although storage 
at such locations has the lowest direct capital expenses. High-cost 
storage near processing and distribution centers is the norm.” 


' Strictly speaking, this argument requires that the array of forward prices for trans- 
portation and distribution shows the same prices for performance at all periods 
throughout the year. 

? Commodities such as cocoa, however, cannot be stored at producing centers because 
they spoil too quickly in tropical climates. 
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Speculation can be another reason for holding inventory besides 
pure storage. Sometimes “unreasonably” low offers encourage 
holders of commodities not to sell but to store, waiting for a rise in 
price. In this hope of rising prices, holders may be joined by others 
who have no connection with shipping or processing the commodity 
but have arranged for warehouse space in which to store their 
purely speculative purchases. 

Although some firms and individuals hold stocks on speculation, a 
fine example being the recent craze for holding high-grade dia- 
monds as part of investment accounts, this reason for holding inven- 
tory is rare. Any pure speculator must overcome the opportunity 
cost of the value some people and firms gain simply by having inven- 
tory on hand. In the case of diamonds, a person who gains intrinsic 
pleasure from the gem will hold it for less annual appreciation than 
someone who retains a diamond solely as an investment. Similarly 
for more mundane commodities, if other firms desire inventory 
apart from speculative reasons, and as a consequence are willing to 
pay a premium for holding stocks themselves, a speculator must 
expect to make at least that premium before he buys the commodity 
to store it. 

Speculators are at a disadvantage compared to someone who can 
make use of the goods while in storage, whether for serving custom- 
ers or displaying beautiful gems. But they can avoid this disadvan- 
tage by using speculative instruments without this burden of holding 
inventory idle. For example, speculation in commodities is possible 
through contracts for future delivery. Or the speculator could lend 
his stocks temporarily to someone who values them for their own 
sake, but in that case the speculator would no longer be storing the 
commodity. Likewise, there are better ways than hoarding cash for 
speculating that money will appreciate in value relative to goods and 
services. One can preserve principal and yet continue to earn inter- 
est by holding a short-term asset like a Treasury bill. Generally 
speaking, as long as someone else is willing to pay for the advantage 
received from holding grain, diamonds, and money, speculators will 
necessarily prefer other investments over storing the commodity 
itself.* 


* That is not to say that speculators never hold the physical commodity. Some specu- 
lators may observe they can buy a commodity for immediate delivery. pay the 
storage and interest costs, and deliver it on a futures contract for a profit. But such 
storers are better referred to as arbitragers than speculators, since there is no risk in 
their operation. 
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4.2. The transactions demand for inventories 


Another reason for holding inventories more prevalent than specu- 
lative demand or pure storage is what might be called the transac- 
tions demand, after the transactions demand for cash. For present 
purposes, the importance of such a motive is that in a world of 
perfect certainty, where risk aversion cannot be a consideration, 
firms will hold some inventory despite a backwardation in prices. 
Thus, unlike the demand for pure storage, the transactions demand 
is associated with a positive use charge, meaning spreads below full 
carrying costs. 

A simple model of farmers bringing wheat to market can establish 
several important points. First, storage can be rational when spreads 
are less than full carrying charges. Second, the amount stored is 
sensitive to the size of the use charge, that is, the degree spreads fall 
below full carrying charges. Third, the costs of transforming a com- 
modity from one good into another or moving it from one location 
to another are the source of this storage behavior. 

Imagine that in a regional marketing center the posted price of 
wheat for delivery at this week’s market day, P,, is higher than the 
posted price for delivery next week, Po. How these prices were de- 
termined or whether they can be sustained is not important for the 
moment. Rather, the issue is whether any of the region’s farmers will 
wait, given that pattern, until the second week to market their wheat. 
If they do, they store in the face of a backwardation. 

Suppose a typical farmer has just harvested W bushels of wheat. 
He must decide W’s best allocation between the amount marketed 
the first week, w,, and that marketed the second week, wo. The 
amount held until the second week is what he stores. Presumably, 
because the price of wheat is lower for delivery the second week and 
because he could earn interest, at the rate r, on his immediate reve- 
nue, it would be best for the farmer to market all his wheat the first 
week. Yet if he were restricted in some way in the amount of deliver- 
ies he could make during the first week, say by the size of his truck, 
he might consider storing. More likely than the abrupt constraint of 
his truck’s capacity, he feels an increasing restriction on his deliver- 
ies, if for no other reason than the handling and disposition of 
larger quantities keep him from ever more important tasks around 
his farm. Suppose the total costs of marketing follow a relationship 
such as cw’, where c is some positive constant. With these nonlinear 
total marketing costs, the farmer must balance the additional reve- 
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nue of an earlier sale against the higher costs that earlier sale entails. 
Consequently, it might well be optimal for the farmer to postpone 
some sales until the second week. 

Formally stated, the farmer is concerned with maximizing the pres- 
ent value of his net revenue from sales at either P, or Po. This 
present value is 


Piw, — cw? + (1 + r)'[ Pow, — cw] 


subject to the constraint that W = w, + we. For simplicity let ware- 
housing fees for storage itself be costless. The optimal amount mar- 
keted in week two, which is also the amount stored, is 


wo = {W + [P(1 + ro! — P20}: [Q + N2 + r) 


In this expression, the term [P2(J + r)' — P,]is central, related as 
it is to the spread between prices for two different dates of delivery. 
A price in the second week higher than that in the first week in 
proportion to the rate of interest, given the absence of any ware- 
housing costs, would imply a spread of full carrying charges. At full 
carrying charges, the term in the expression involving prices would 
equal zero and the optimal allocation, say with r equal to .001 (or 
5.2% per annum), would be to market effectively one-half of the 
wheat the first week and the other half the second week. Yet, even if 
the spread were below full carrying charges, there would still be 
some storage, although less than half of the initial amount W. As 
long as P% is not so far below P, that [P, — P2(1 + 7r)~’] is no longer 
less than 2cW, there is some storage. Thus, because of the rising 
marginal costs of marketing the wheat quickly, it can be optimal to 
store even if prices are in backwardation. Moreover, the amount in 
store will be sensitive to the extent the spread is below full carrying 
charges, the larger the backwardation, the less stored. 

This model’s simple representation of a farmer's marketing prob- 
lem applies to much of the processing and transporting of commodi- 
ties, since the marginal cost curves for these activities are steep. If a 
backwardation were present in the price of soybean oil, crushers 
would still hold inventories of soybeans because they can do little to 
increase their output in the short run once their equipment is run- 
ning continuously.* Likewise, exporting facilities running around the 
clock can increase the amount they load only slightly on short notice, 
no matter how much higher is the price for immediate over later 


* Paul and Wesson (1966) conclude that the short-run elasticity of supply for crushing 
services lies between 0.13 and 0.24. 
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shipment. In general, the facilities of commodity dealers, from cop- 
per smelters to fuel oil distributors, are extremely inflexible over 
periods as long as months or years. Consequently, even if inventory 
loses value it often pays to hold inventory as a way of reducing the 
total costs of processing and transporting the commodity. 

Goods in process or en route are also inventories, and if the price 
were right these transformations would be run not only at higher 
capacity but at a faster speed. A limit on practical speed also causes 
storage in the face of a backwardation. For example, a premium for 
speedy delivery of oil (such as in 1979) will almost never justify 
sending crude oil by air freight. Oil companies will, however, run 
their tankers at their highest possible speed. But because tankers can 
only go so fast, there will always be some oil in them in total. Large 
inventories of crude oil will be registered despite large backwarda- 
tions. High speeds are expensive, of course. When the demand is 
less immediate, tankers run at a lower cruising speed, sometimes 
nearly drifting, making for larger inventories of oil on the seas.” In 
this situation, the amount of oil in inventory is sensitive to the de- 
gree of the spread between the prices of oil for immediate and 
future delivery. The real source of the relationship between oil 
afloat and spreads, however, is the variable and rising cost of run- 
ning tankers faster. If tankers could run at any speed at the same 
cost, spreads in crude oil would be at full carrying charges or else oil 
would be shipped so quickly that nothing would be on the seas. 

As the previous examples demonstrate, the decision to delay pro- 
cessing or delivery despite an opportunity cost depends upon the 
rising marginal costs of processing or transportation. Similar factors 
are at the heart of the transactions demand for cash. If cash could be 
converted back and forth into interest-earning assets costlessly, it 
would never make sense to hold currency; rather, one would convert 
an interest-earning asset into cash moments before a scheduled pur- 
chase. Once there is a cost to transforming cash into interest-earning 
assets and back, it will be optimal to hold some currency despite the 
opportunity cost of forgone interest. What makes this practice eco- 
nomically interesting is that the magnitude of the inventory of cash 
will be sensitive to the use charge on money. 

The transformation costs for commodities are likely to be much 
greater than those associated with money. The transformation costs 


° When most tankers are cruising at six knots below full speed, oil afloat nearly 
doubles compared to the amount when all tankers are at full speed (Exxon Corp. 
1981: Figure 3). 
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that give rise to the transactions demand for cash are conventionally 
portrayed as brokerage fees, the bid-ask spread on government se- 
curities, the time spent waiting in line in banks, and so forth.® These 
transactions costs in converting interest-earning assets back and 
forth into currency, rather than the need for currency in order to 
make purchases, recommends the name “transactions” demand for 
cash. Perhaps a better name would have been “transformations” de- 
mand. Similar considerations about the costs of buying and selling 
give rise to inventories of commodities, as for example the decision 
to buy large quantities infrequently. In the case of commodities, 
however, these transactions costs associated with accumulating in- 
ventories, large as they may be on an absolute scale, are probably 
small in comparison to the additional costs of speedy processing and 
transportation. 


4.3. The precautionary demand for inventories 


A demand for inventories arising from the cost of transformations 
occurs even in a world of perfect certainty. Another motive, analo- 
gous with the precautionary demand for cash, applies in a world of 
uncertainty. With a precautionary demand, once again firms will 
keep commodities on hand despite a backwardation, and they will do 
so even if risk neutral. Moreover, what they most desire is to borrow 
commodities rather than own them outright. 

These points can be established with a model analogous to the 
typical representations of the precautionary demand for cash. Mod- 
els of the precautionary demand for cash consider the problem of 
the optimal holdings of currency given uncertainty in the timing of 
receipts and expenditures.’ Likewise, models of optimal asset man- 
agement for banks consider the proper blend between income-pro- 
ducing assets and reserves of currency given the uncertain timing of 
withdrawals and deposits.” The individual's or bank’s risk aversion is 
immaterial in these models. Instead, each seeks to minimize the ex- 
pected (i.e., average) total costs of the sum of holding money bal- 
ances M at an opportunity cost of the interest r plus the costs of 


These costs are usually presented as linear. with the expense of converting two 
securities into cash proportional to the expense of one. But this expense is positive 
regardless, and would correspond to a large step upward in the cost of marketing 
wheat. 

Among the many articles on this subject, Tsaing (1969) uses inventory control 
theory most formally. 

See Baltensperger (1980) for a survey of this literature. 
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converting some interest-earning asset at expense ¢ per unit in the 
event that money balances do not cover the excess of expenditures 
over receipts. This excess of expenditures over receipts, commonly 
designated e, is a random variable with density function f(e). Ex- 
pected total costs are thus 


EC = Mr + i [(e — M)c] fejde 
M 


Optimal money balances M* are where the marginal cost of holding 
money, namely r, just balances the marginal expected cost of being 
short of money, 


r=¢ Í fejde 
M* 


The important point of this model of the precautionary demand for 
cash is that currency is held despite an opportunity cost. 

This well-established model describes the precautionary demand 
tor commodities as well. Millers, spinners, shippers, and exporters 
are in businesses in which the time and sale of their next output is 
uncertain. Firms dealing directly with clients might receive an unex- 
pected order, while those selling on an organized exchange might at 
any moment discover a profitable opportunity for a trade. To gain 
speed and flexibility or to retain the business of customers in a great 
rush, it would seem natural for such firms to keep supplies on hand. 

Uncertainty in demand alone, however, does not prompt stock- 
holding. Rather, stockholding stems from inflexibilities and uncer- 
tainties in production. Just as no one would ever hold currency if 
interest-earning assets could be converted into cash instantaneously 
and costlessly, a firm would never hold inventories if it could be 
certain of obtaining the goods it sells the moment it needed them 
and at no extra cost. A miller would never keep flour on hand if he 
could instantaneously and at no extra cost produce flour from 
wheat. Unfortunately, plagued with an insecure supply of wheat, 
machine failures, absenteeism, as well as the time for milling itself, 
which can only be done faster than a normal pace at extremely high 
additional costs, he cannot respond so quickly and confidently. The 
uncertainty and technologically imposed delay in a firm’s own sup- 
ply is sufficient reason for it to stockpile raw material and output. 
Uncertainties in demand can, however, compound the effects of lags 
in supply or of uncertainty in supply. 

Picture a representative firm with a fixed capacity and one vari- 
able cost of production, that of a raw material. An example of such a 
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firm is a lake shipper, who either operates his vessel with a full crew 
or not at all. Flour mills and spinning establishments also have sub- 
stantial production costs relatively fixed in the short run. Such firms 
always try to run at full capacity as long as the price of their output 
is above the price of their raw material, because the net revenue 
covers some of their quasi-fixed costs. 

The firm loses some revenue whenever scarcity of raw material 
keeps it from operating at full capacity. Suppose for simplicity that 
the market for the firm’s output is large enough so that what hap- 
pens to the firm does not affect the marketwide price. Lost revenue 
then is simply the price of the firm’s service times the shortfall. 
Thus, a firm with fixed capacity and a constant price for its service 
will find its shortage cost to approximate a constant amount per unit 
of shortage. A miller short of wheat will produce cornmeal rather 
than flour, if possible, but even with such substitutions the firm 
would still lose a set amount for each bushel of wheat it is short, 
equal to the difference between the return for using corn and the 
return for using wheat. Suppose for the moment that this solitary 
firm is unable to control the amount of grain being forwarded to it, 
nor its time of arrival, much like a consignment merchant. The total 
amount arriving during a stretch of time, designated as X, is likely to 
follow a statistical pattern. Let f(x) be the probability that a particular 
amount, x, arrives. The amount x is of course nonnegative. If x is less 
than the fixed capacity, designated as K, minus the secure amount of 
raw material, J, then the shortage cost the firm suffers is (K — I — 
x)c, where c is the constant loss from the shortage. If the firm is not 
averse to risk, so that it is not consciously avoiding extremes in 
shortage costs, it is concerned only with the average shortage cost 
over all possible outcomes of x. This expected shortage cost is, 


K-n 
Í (K — I — xc) f(x)dx 
0 


The problem confronting such a firm is how much inventory to 
keep on hand in order to avoid these shortage costs. If inventory 
were costless to hold, the optimal amount would be infinite. But 
because inventory is costly to hold, to choose the best level of inven- 
tory the firm must solve an exercise in inventory control in which 
shortage costs are balanced against holding costs.’ 

The proper measure of the cost of holding inventories is the ex- 


? The third relevant cost, that associated with placing an order and receiving a deliv- 
ery, would be an unnecessary complication here. 
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tent to which spreads fall below full carrying charges. The term 
“holding costs” itself suggests only warehouse fees, insurance, spoil- 
age, and the opportunity cost of capital invested. Yet, if the value of 
the commodity appreciates over time, some of these expenses can be 
recovered. Likewise, if the value of the commodity depreciates, that 
loss should be added to the expenses of physical storage. The typical 
model of inventory management implicitly assumes that the price of 
the good to be put in inventory is the same next period as this. 
Hence, the extent that the spread falls below full carrying charges 
(i.e., the use charge) is precisely the carrying charges. Clearly, the 
Opportunity cost of holding inventories can be something other than 
this while still remaining above zero. 

It is not necessary for the firm itself either to own the raw mate- 
rial or to administer storage. Its primary concern is making sure it 
has immediate access to the raw material. Therefore, it would be 
content simply with an arrangement that ensures such access. If 
someone else in the area specializes in the storage business, the 
firm might be able to buy the right of access to raw material, 
avoiding the burden of overseeing the raw material. The right of 
access to raw material could be as formal as a contract patterned 
after a common banking practice, allowing a business a line of 
credit. This practice of credit lines arises when a business antici- 
pates the possible need for some additional cash. If the business 
knew for certain that it would need the money, it would obtain the 
money outright. Otherwise, it would be content to negotiate a line 
of credit that would ensure prompt access to cash when it needed it 
without worry that the bank might take weeks to process its re- 
quest. What is important here is that the business wants access to 
money, not money itself. Similarly, a miller is satishied owning ac- 
cess to wheat, knowing, for instance, that he can obtain wheat at a 
moment’s notice from his local elevator. 

The important issue is how much a miller would pay for an ar- 
rangement ensuring access to raw material if someone were to 
charge for that service. Let J stand for the amount of raw material 
ensured by an arrangement similar to a line of credit, and P, the 
price of that arrangement per unit of I. If the firm held the inven- 
tory itself, Pa would be its holding costs, the extent that spreads were 
below full carrying charges. The firm must pay /P, regardless of 
whether or not it exercises its right to the raw material. The firm 
should select the amount of I that gives the minimum for the ex- 
pected total cost, expected total cost being the sum of the certain cost 
of the arrangement for access plus the expected cost of shortage, 
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(K - 1) 
EC = IP + Í [(K — I — x)c] f(x)dx 
0 


The optimum value of J, I*, is where, 
(K -1*) 
ðEC/ðl = 0 = P; - Í of(x)dx 
0 


That is, the optimal inventory is where the price of holding the 
marginal unit of inventory equals the expected cost of shortage. 
Because the holding cost is that of an arrangement ensuring access, 
this solution can be interpreted as the firm’s willingness to pay up to 
P, for access to inventory 1*. 

This willingness to pay for available and secure supplies of raw 
material is a crucial result. Risk-neutral firms will pay a positive use 
charge. Risk-neutral firms have a sufficient reason to hold invento- 
ries even when spreads are less than full carrying charges. The firms 
balance that opportunity cost against the shortage costs arising from 
uncertainty in their supply of raw material or in their production 
processes. 

Both the standard model of the precautionary demand for cash 
and the similar model of the demand for inventories embrace the 
intuitive notion that an uncertain flow, whether of wheat or of dol- 
lars, induces firms to pay for some quantity of readily available sup- 
plies. Yet this model of precautionary demand leaves unanswered 
the question of why the firm suffers the irregular flow. Many firms, 
able to combine orders with inventory, can further reduce the un- 
certainty in the supply of their raw material. Flour mills and ex- 
porters, for example, are likely to be in contact with their suppliers, 
and order their raw material some time ahead. Likewise, utilities 
have begun allowing their customers to spread out their estimated 
fuel bills into twelve equal monthly payments. Their customers 
should need to hold less money on average as a consequence. 

Although firms can reduce the uncertainty about their supplies 
through ordering in advance, it is impossible for them to eliminate 
uncertainty. With orders, uncertainty over whether the order will 
arrive on schedule persists because of weather, strikes, and shipping 
bottlenecks. The order may arrive too late to be of use, or too early 
to have a place in the warehouse." Even if a firm insists on a con- 


'° If disposal of excess orders were free, it would be cheapest to order as much as 
possible without paying to hold inventory, because a shortage would never occur 
when the firm had ordered an enormous amount. Thus, there must be some cost 
for ordering too much. 
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tractual penalty for late delivery, it only succeeds in shifting the 
problem to its suppliers, much as utilities operating under a plan 
requiring equal monthly payments for anticipated consumption 
must now bear the risk of financing the fuel consumed in an unex- 
pectedly cold January, and hold reserves of cash accordingly. Al- 
though suppliers may be better able to control or bear the uncer- 
tainty of deliveries, even they cannot do away with it entirely. Conse- 
quently, a firm must still pay to have access to a secure supply of its 
raw material, either paying directly by holding inventory itself at an 
opportunity cost or paying higher prices to a supplier willing to 
include penalty clauses in a contract and which itself holds inventory 
at an opportunity cost. 

Encompassing the option of orders and negotiations with sup- 
pliers, more general models of the precautionary demand for stocks 
are far more complex problems of inventory control. Sometimes no 
explicit solution for the best amount to order and the best amount to 
keep on hand is possible. For example, if the lead time, which is the 
time between the placement of the order and delivery, is random, 
the possibility of crossed orders in which one shipment could be 
delayed so long that it arrives after a subsequent order makes the 
problem mathematically intractable (Kaplan 1970, Liberatore 1977). 

In any event, it is possible to make one general observation about 
the solutions to more realistic models of inventory control: It is 
worthwhile to pay a premium for having goods on hand rather than 
on order. Although wheat is still wheat and cotton still cotton, there 
is one big difference between the raw material embodied in inven- 
tory and that on order. Raw material in inventory is definitely avail- 
able for use while it is not at all certain how much of what is on 
order will arrive on schedule. Wheat on hand differs from wheat on 
order precisely because its availability is guaranteed. '! 

Although the notion of guaranteed availability suggests a form of 
insurance, it is important not to associate this issue of uncertainty 
with risk aversion. A firm that is risk neutral, as defined by the 
nature of its preferences, still holds inventories as a precaution 
against irregularities in its receipts, ordered materials, or sales. It 
does so to minimize its average costs, quite apart from any concern 
with the variability of those costs. Because of its precautionary de- 
mand, a risk-neutral firm arranges for secure access to some of its 


"Carlton (1977) uses this concept of availability to explain pricing patterns in 
restaurants, airlines, retail stores, and similar businesses. A similar theme applied to 
the subject of optimal delivery lags can be found in Maccini (1973) and Carlton 
(1979). 
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raw materials just as it would arrange access to money for the same 
objective. 


4.4. Market parlance and inventory control theory 


Commercial terminology itself lends credence to the idea that fu- 
tures markets are concerned not with risk aversion but with uncer- 
tainty and guaranteed availability. Traders and commercial re- 
porters, needing to differentiate between goods, particularly as to 
why they sold at different prices, can be expected to express the 
essential nature of the transactions described. If the essential differ- 
ence is between the good and the good coupled with insurance, the 
distinction predicted by the theory of normal backwardation, one 
would expect reporters to mention terms like insurance, premium, 
and risk. On the contrary, the parlance of commodity traders dis- 
tinguishes material already on hand from that on order, precisely 
the distinction emphasized in inventory control theory. Alone 
among the vocabulary of commodity traders, the term “hedging” 
connotes risk. Moreover, it is a relatively recent adoption into what 
is otherwise a remarkably coherent and precise set of commercial 
terms. 

The emphasis in commercial parlance is clearest in the 1840s, a 
period during which the expressions describing trades were used in 
settings and combinations that indicate they had not yet become the 
verbal formulas they are today.'? The correspondent for the Buffalo 
Morning Express reported the following about the market in New 
York City on 24 March 1847: 


Flour and meal still, but moderate inquiry for parcels on the spot. To arrive 
the demand is considerable and prices steady; sales 13 to 15,000 bbls at 
$6.12 [per barrel] for delivery in May and deliverable in June at $5.87. To 
arrive at the opening of the [Hudson] river, 1,500 bbls sold at $7.12. 


The reporter was clearly distinguishing on the basis of price between 
flour that was already on hand, that is, already on the spot in New 
York City, from that expected to arrive at some date in the future. 
The essential distinction made was between goods on hand and 
goods on order. Thus, the traders’ own terminology reveals their 
concern with those problems addressed by models of optimal inven- 
tories. A good when on the spot was certainly on hand in New York, 


"2 These old commercial reports are also interesting because of the high frequency 
with which the price of the good to arrive at some uncertain date in the future was 
in pronounced backwardation to the price of the same good already on hand. 
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but there was no telling when it might arrive if expected later. “Rye 
was offered 90¢ on the spot, and 80¢ to arrive some time hence.” ” 

In these early market reports, the conditions attached to sales of a 
good “to arrive” invariably emphasized the inherent uncertainty in 
the time of arrival: “To arrive two or three weeks hence, $5.75 could 
probably be obtained” for each barrel of flour, or “To arrive some 
time ahead, there is a demand at higher rates.”' In Buffalo on 23 
April 1847, there were sales of “10,000 bu Masillion [Ohio] wheat to 
arrive by the 10th of May and 7,800 bu St. Joseph [Michigan wheat] 
to arrive in June.”'° To arrive any time in June definitely left a large 
ambiguity as to the exact day of delivery. Stating only “To arrive, 
sales 5,000 bbls Western [flour] at $5.87-1/2 @ $6, deliverable in all 
May,” implicitly the reporter was adding “with the seller’s option as 
to the day of delivery.” To informed readers the cryptic comment 
“Flour, $9.20 for all the month; $9.50 on the spot” '* sufficed to 
distinguish whether the good was expected at some uncertain time 
within the month or was immediately available. 

The uncertainty in the time of arrival can be seen not only in 
those transactions that gave a month’s leeway for delivery but also in 
those transactions that were tied to a particular natural event. For 
example, there were frequent sales in New York City of flour and 
grains “to arrive at the opening of the [Hudson] river.” The day 
the ice clears on the Hudson or the Great Lakes is indeed uncertain, 
as witnessed in 1847 when it was nearly a month later than usual, a 
delay that made it difficult to fulfill all contracts for flour to arrive in 
New York City by the end of May. In Buffalo, there was a sale of 
wheat deliverable twenty days after the canals opened in Ohio, as 
well as a sale of wheat “to arrive on the first vessels,” whenever that 
might be.” 

In the 1840s the term “to arrive” applied to deliveries ranging 
from those “near at hand” to those scheduled for many months 
ahead.” For the more distant arrivals the term “future delivery” was 


© Buffalo Morning Express, 27 January 1847, report for New York City market. 

" Ibid., 7 October 1846, report for New York City market. 

9 Ibid., 8 October 1846, report for New York City market. 

"© Chicago Daily Journal, 28 April 1847, report for Buffalo market. 

' Buffalo Morning Express, 13 March 1847. 

'* Chicago Daily Journal, 9 June 1847, report for New York City market. 

'" Buffalo Morning Express, 20 February 1847, report for New York City market. 

2% Ibid., 25 March 1847. 

7! In today’s usage, the term “to arrive” refers to contracts with arrival in no more 
than a few weeks’ time and the term “future delivery” applies to contracts with 
arrival in distant months. 
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often used interchangeably.” It is that term, of course, that persists 
in modern usage. As far as the person arranging to receive the 
commodity was concerned, except for an incidental fee for placing it 
in a warehouse, it made no difference whether delivery was from a 
ship that had just arrived or from a warehouse that had been hold- 
ing the commodity for some time. Whenever a delivery was from a 
ship, it was natural to call the contract for delivery a “to arrive” sale; 
when from a warehouse, the more general “contract for future de- 
livery.” Regardless of how the commodity was delivered, delivery in 
the future was (and is) uncertain, particularly if the day of delivery 
was at the seller’s option. 

Synonyms for “on the spot” also emphasized the distinction be- 
tween goods on hand for certain and those whose future delivery was 
uncertain. Clearly, a sale for “immediate delivery” referred to the 
same transaction as “on the spot,” because only those supplies already 
present could be delivered immediately.” “Cash” was another syno- 
nym for “on the spot,” because most contracts, whether for immediate 
or future delivery, are “payable on delivery.” Consequently, it was 
natural to associate the immediate need for cash with immediate 
delivery and to refer to these as “cash” sales after the manner of 
payment.” 

Although the terms “to arrive” and “for future delivery” were 
applied to the same transactions, they were never interchangeable 
with “on the spot,” “immediate delivery,” or “cash.” The critical dis- 
tinction for prices was whether or not the good was already on hand. 
How it was delivered and how it was paid for did not matter nearly 
as much. Today “on the spot” has been abbreviated to “spot” and 
“contract for future delivery” to “futures,” but the origins of the 
terms demonstrate that the insights of models of optimal inventories 
are fundamental to understanding the relationship between spot 
and futures prices. Moreover, the continued use of these terms, as 
abbreviated, indicates that the underlying problem for shippers of 
commodities has not changed from the 1840s. As it happens, in the 
spring of 1984 a late-season ice jam closed the Great Lakes to ship- 
ping, just as in 1847. 


2 Compare, for example, Buffalo Morning Express, 28 and 29 January 1847, reports 
for New York City market. 

2 For example, see ibid., 12 November 1846, report for New York City market. 

** The word “cash” itself derives from the manner in which medieval money changers 
conducted business, namely their habit of storing coins in a box, the medieval 
Italian word for which was cassa. 
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4.5. The demand for accessibility 


For a variety of reasons, risk-neutral firms will be willing to hold 
inventory at the seeming loss involved in spreads below full carrying 
charges. For one, the precautionary demand for a secure supply of 
raw material induces a firm to pay to hold inventory. As mentioned in 
section 4.2, even when there is certainty, the steeply rising transfor- 
mation costs associated with processing and moving commodities also 
prompts firms to hold inventories at an opportunity cost. But because 
of this opportunity cost, reflected in spreads below full carrying 
charges, speculative storage is likely to be zero. For its part, pure 
storage to smooth out consumption has little to do with the peculiar 
patterns in observed spreads, although at times pure storage may 
account for a substantial portion of total inventory. Either a precau- 
tionary motive or a transactions motive is sufficient to explain storage 
at an opportunity cost. But as it happens both motives exist. Of 
course, these reasons for holding inventory are not independent, the 
combined demand for inventory not being a simple addition of the 
so-called pure storage, precautionary, and transactions motives. More 
than one motive only makes inventory behavior more interesting. 

Judging from the many uncertainties in shipping and processing 
commodities, the precautionary motive might well be the more im- 
portant reason for holding inventories in the face of spreads below 
full carrying charges. Overall, however, the problems arising from 
transformation costs are the more fundamental reason for holding 
inventories, the precautionary motive actually being a function of 
the transformation costs. If ata moment's notice and at no extra cost 
wheat could be delivered to a miller who discovered he was short, 
the miller would have no reason to hold his own supply of wheat. In 
other words, without marginal transformation costs there would be 
no precautionary demand for inventories. In the case of money, if 
brokerage commissions for selling Treasury bills were insignificant, 
all assets held for emergencies would be in the form of interest-earn- 
ing T-bills rather than cash. For money, there are in fact many 
near-moneys, assets so easily converted into currency as to be virtu- 
ally as useful as money. But in the case of commodities, the costs of 
converting other assets into the desired one are substantial. A miller 
in an isolated location whose regular flow of receipts is interrrupted 
has few and imperfect substitutes for wheat in his own warehouse. 

At the center of the predicament of the miller, or any handler of a 
commodity for that matter, are the extremely nonlinear marginal 
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costs of processing and moving wheat, whether measured in refer- 
ence to volume or to speed. The tremendous increase in costs to move 
wheat above the normal pace of farmers, country elevators, and rail- 
roads induces the miller to hold wheat himself. Coupled with these 
rigidities in transportation, the capacity of his own mill is inflexible. If 
he could adjust the size of his facilities easily, he would respond to 
interruptions or surges in receipts by adjusting production rather 
than by holding inventories. In turn, bakers, apprehensive about the 
miller’s inability to adjust his capacity, become concerned about their 
own supply of raw material. The cumulative response, hardly surpris- 
ing, is for all firms to desire access to commodities. 

Thus, because of transformation costs, firms desire access to com- 
modities. In the models of the transactions demand, whether of 
money or wheat, accessibility is as important to the analysis as the 
transformation costs explicitly considered. Because of the trouble 
getting money or wheat quickly, people and firms make sure they 
have a ready supply. In the models of precautionary demand, on the 
other hand, access is the center of the analysis, while transformation 
costs are given secondary status. Whatever the emphasis in either set 
of models, transformation costs and accessibility clearly go hand in 
hand. The demand for accessibility is large whenever transformation 
costs are substantial. 

Despite transformation costs being the root of a demand for acces- 
sibility, in the context of explaining the patterns in the prices of 
goods, whether of wheat or money, it is the demand for accessibility 
that is most interesting. The demand for accessibility, expressed as a 
desire to hold inventories, affects prices directly. 

In some sense, accessibility is an ordinary input like labor or ma- 
chines. Its contribution to production is a reduction in expected 
shortage costs and transformation costs. Not surprisingly, accessibil- 
ity is desired up to the point where its marginal product equals its 
price. And similar to other inputs, there is a well-behaved derived 
demand curve for accessibility. Recall the exact condition for cost 
minimization in the simple model of the precautionary demand for 
inventories, 


(A-T 
0= Í of(x)dx — P4 
0 


This equation implicitly defines / in terms of its price, Py. This 
relationship looks like that in Figure 4.1, such that more accessibility 
is demanded as its price falls. A similar conclusion about the shape 
of the demand curve for accessibility could be made if the transac- 
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Figure 4.1. The demand for accessibility 


tions demand model were used instead. In that case, however, the 
demand for accessibility is more properly thought of as an opportu- 
nity cost. 

A firm can purchase accessibility in a number of ways. It can buy 
accessibility directly by arranging a line of credit in a commodity at a 
nearby warehouse. What the firm obtains through a line of credit is the 
right to purchase the commodity at the prevailing price without fear of 
questions, lengthy negotiations, or an empty warehouse.” An explicit 
charge for a line of credit resembles that of hook-up fees for telephone 
systems. A charge for joining the network, that is, access to communica- 
tion by telephone, is made separately from the charge per call. A 
similar fee for access is contained in prices for electricity. The literature 
on peak-load pricing for electric utilities investigates the proper struc- 
ture of prices to charge not only for actual use of electricity but also for 
the potential to use electricity.” In this problem of peak-load pricing, 
the crucial feature is the extreme inflexibility in short-run generating 
capacity, much as the inflexibilities in processing and transporting 
commodities give rise to a demand for access to them. 

Another way to obtain access to raw material is through an explicit 
loan of the commodity. A loan takes a line of credit one step further. 
Under a loan the commodity is unambiguously in the firm’s posses- 
sion and accessible to it for the period of the loan. Borrowing a 
fungible commodity is equivalent to purchasing accessibility. If the 


A See Campbell (1978) for models of lines of credit and revolving credit. 
?© See in particular Dansby (1978) and Saving and De Vany (1981). 
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firm suddenly needs raw material, it can use immediately what it has 
borrowed and then leisurely find the equivalent to return. If all a 
firm wants is access to its raw material over a period of time, it might 
be content to borrow the commodity rather than buy it outright. 

A good on the spot may be thought of as a composite of two 
distinct goods: a good on order and a good called accessibility, which 
is not a tangible commodity but the attribute unique to a good on 
the spot. A good already on the spot differs from a good on order 
because it provides access to raw material over the intervening time. 
When that intervening time has passed, the goods are no longer 
distinguishable. When a miller or spinner buys on the spot, he is 
really buying two characteristics at once, the right to the good in the 
future and the right to have secure access over the intervening pe- 
riod. Thus, one way to obtain accessibility is for a firm to buy a good 
on the spot and sell the right to have the good sometime in the 
future. These are the two simultaneous transactions constituting a 
hedging operation. 

As has been argued before, a short hedging operation, the combi- 
nation of buying spot and simultaneously selling for future delivery, 
is the same as borrowing the commodity. Dealers in commodities can 
conduct hedging operations as an implicit method of buying accessi- 
bility. Such firms use futures markets not because they are risk 
averse but because they demand accessibility. 

It is important to understand that the use of futures contracts 
themselves is not the purchase of accessibility. A short hedger’s sale 
of a futures contract does not guarantee raw material. Rather, when 
combined with other transactions, futures contracts allow dealers in 
commodities to purchase access implicitly. In effect, a firm conduct- 
ing a hedging operation exercises its line of credit, so to speak, by 
buying back its short sale, or in other words, by lifting its hedge. 
Lifting a hedge on a central futures exchange is easier to accomplish 
than finding raw material in the spot market quickly. 


4.6. The explanation of spreads 


The premium for a good on the spot is the price of accessibility. 
That is to say, the spread between the spot price of wheat (or of any 
other commodity) and the futures price is primarily the amount 
firms are willing to pay to borrow wheat. Ignoring incidental charges 
like warehouse fees and capital expenses, this relationship between 
the spot price of wheat and the price for later delivery can be ex- 
pressed mathematically as 
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Just as spot wheat comprises two goods, forward wheat and accessi- 
bility, the price of spot wheat comprises the prices of these two 
goods, the price for future delivery and the price of accessibility. 

Strictly speaking, this relationship holds only in normal conditions. 
A firm is willing to pay a premium for wheat now because it fears 
over some future period none will be available at any price or only at 
great inconvenience. Without a functioning spot market, namely the 
condition of nothing being immediately available at any price, one 
cannot properly speak of the spread between spot and futures 
prices. But the issue is precisely to explain the pattern of spreads 
during times when a spot market is functioning. A person, as he 
withdraws currency from his bank on Friday afternoon, can observe 
that because of forgone interest the currency cost him more than if 
he had withdrawn it Monday. On Saturday he cannot speak of the 
spot price for money in relation to Monday’s price as of Saturday 
because with his bank closed he cannot obtain money at any price. It 
is this difficulty in obtaining money on Saturday and Sunday that 
leads him to withdraw money Friday, paying the premium of for- 
gone interest in the process. 

A similar relationship holds among the prices of the various dates 
for future delivery. One delivery date is earlier than another. Hence 
the difference in their prices is the premium for that earlier deliv- 
ery. When one contract is for immediate delivery, the premium in 
the spot price is simply the premium for the earliest possible deliv- 
ery. In general, the price of a near-term contract equals the price of 
the distant-term contract plus the price of accessibility over the inter- 
vening time: 


Pyr = Pa + Por 


The spread between two futures contracts is the price for accessibility 
over a period now in the future. Being a forward price, it is also the 
anticipated price for that period when the near-term contract be- 
comes the spot price. Changes in spreads between futures prices are 
none other than movements in the forward prices for accessibility. 

The significance of spreads would be much more straightforward 
if they were calculated by subtracting the more distant month from 
the nearer month (Pyr — Ppr), and by accounting for storage and 
capital costs. In contrast, the spread between the price of wheat for 
two different months is conventionally calculated by subtracting the 
price of the contract for delivery in the nearer month from that of 
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the more distant month (Ppr ~ Pyr). This difference is negative in 
many cases, and always less than or equal to zero when storage fees 
and interest charges are accounted for. The proper perspective is 
not that firms lose money holding wheat, but that the sooner wheat 
is delivered the more it is worth because its availability helps firms 
reduce their shortage costs or transformation costs. Rather than 
comparing the price for distant delivery to that for nearby delivery, 
one should compare the price for nearby delivery to the price for 
more distant delivery. The more distant delivery would make a bet- 
ter base. A nearer time of delivery would be observed to command a 
premium over more distant months, because the commodity would 
be accessible over the interim. That premium is the price of accessi- 
bility over that period. 

Perhaps the terminology developed in Chapter 2 can make the 
point clearer. The equilibrium relationship is that the price for im- 
mediate delivery plus the price for warehouse fees plus capital ex- 
penses minus the use charge for the commodity equals the price for 
future delivery. Among the three prices representing time value, the 
use charge on the commodity is the most important. As it stands, the 
use charge enters with a minus sign. Because it is much more natural 
to have positive prices, the relationship should be turned around. 
Moreover, warehouse fees and capital expenses should be subtracted 
away, being mainly nuisances. The remainder, the use charge for 
the commodity, is what this chapter calls the price of accessibility. It 
could also be called the rental fee for the commodity or the pre- 
mium for early delivery. It is also what Chapter | referred to as the 
mysterious negative component in spreads. By any name, it is central 
to the spreads among prices for various dates of delivery. 

Spreads among futures prices are confusing precisely because no 
effort is made to isolate the use charge from the warehouse fees and 
capital expenses. But such calculations are straightforward. Table 
4.1 presents such adjustments for wheat prices from 6 September 
1979, the array of futures prices discussed first in Chapter 1. From 
every entry in Table 1.1, except the one for immediate delivery, the 
prevailing warehouse fee of 4¢ per month and the prevailing inter- 
est expense, at a rate of 1% a month, have been subtracted. (Insur- 
ance fees were too small to matter.) This leaves, as in the first col- 
umn of Table 4.1, prices in terms of current dollars rather than 
dollars at the time of delivery. The prices are also as if the person 
taking delivery must himself, in a side transaction with a warehouse- 
man, pay the warehousing fees rather than reimburse the person 
making delivery for having paid them. If the original prices had 
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Table 4.1. Interest rates on money and wheat as of 6 September 1979 


$10,000 Treasury bill 


Use charge over 


Date of Price in intervening period Interest rate 
maturity current dollars (dollars) in % per annum 
6 September 10,000 _ — 

27 September 9,940 60 10.49 

25 October 9,861 79 10.50 

27 December 9,686 175 10.56 

21 February ’80 9,531 155 10.69 

29 April 9,341 190 10.95 

24 June 9,186 155 11.08 

19 August 9,049 137 11.22 


1 bushel of contract wheat in Chicago 


Use charge over 


Month of Price in intervening period Interest rate 
delivery current dollars (dollars) in % per annum 
Immediate 4.175 — — 

September 4.170 .005 2.4 

December 4.005 .165 13.9 

March ’80 3.832 .173 16.1 

May 3.705 .127 17.7 

July 3.315 .390 29.4 

September 3.225 -080 28.1 


been at full carrying charges, the adjusted prices would all be equal. 
Actually, the more distant the delivery date, the lower the adjusted 
price. The differences among these adjusted prices, with the later 
delivery date subtracted from the earlier delivery date, is the use 
charge over the period. When someone buys wheat he pays a use 
charge for having it earlier than if he had arranged for a later 
delivery date. 

Once transformed, prices for wheat look just like prices for 
money, as expressed in instruments like Treasury bills. Although 
one normally talks of the discount rate, in percent per annum, on 
Treasury bills, T-bills are simply a contract the government makes to 
deliver a commodity, namely dollars, at some time in the future. The 
discount rate, when adjusted for the time span, is the proportion 
below 1.0 a future dollar sells for in terms of a current dollar. The 
prices in terms of current dollars for money delivered at various 
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times in the future, as can be seen in Table 4.1, have the same 
declining pattern as did the wheat prices in Table 4.1. The use 
charge for money over a particular period is the difference between 
the prices for the two different delivery dates. This use charge could 
be expressed as a percentage of the price of a future dollar and that 
percentage converted into a rate per annum. That is the interest rate 
on money. The same conversion of the use charge into an annual 
percentage rate could be made in the case of wheat by dividing the 
use charge by the price of wheat delivered at the end of the relevant 
period and adjusting for the span of time involved.” Such a percent- 
age rate is the annual interest rate on wheat. These computed inter- 
est rates for wheat, as of 6 September 1979, are shown in Table 4.1. 

Just beneath the surface of every array of futures prices is a term 
structure of interest rates for that particular commodity. These in- 
terest rates are not an interest rate on money specific to that com- 
modity. Rather they are interest rates on the commodity itself. Such 
rates represent the extra wheat one would have to return if one 
borrowed a bushel of wheat. Substances other than money have 
interest rates. Futures prices express those commodity-specific inter- 
est rates. 

The idea of commodity-specific interest rates within arrays of fu- 
tures prices is far from novel. It dates at least to Keynes (1936: 
Chapter 17), who borrowed from Sraffa (1932: 49-50). But little was 
made of the idea. However insightful, Sraffa’s observation was but a 
brief remark in a book review. Keynes, at pains to make money 
prominent in his analysis of macroeconomics, claimed that commod- 
ity-specific interest rates are uninteresting compared to the interest 
rate on money. But commodity-specific interest rates are most inter- 
esting, and it is regrettable that Keynes’s claim inhibited further 
theoretical and empirical investigation. It is even more regrettable 
that of Keynes’s two asides on commodity markets, his earlier one 
outlining the theory of normal backwardation has become canon in 
the literature on futures markets. His later comment on commodity- 
specific interest rates itself discredits his first, and it would have 
unlocked the content of futures prices if given the attention devoted 
to his theory of normal backwardation. 

The content of an array of futures prices goes unnoticed for three 
reasons. First, the main action is in the spreads between futures 


*7 Whether it is better to express the use charges for commodities as a percentage of 
the prices of the commodities or in dollars per unit depends on whether the 
amount held in inventory (or the fee willingly paid for accessibility) depends on the 
price of the commodity. 


The demand to borrow commodities 135 


prices, not the futures prices themselves. Second, warehousing fees 
and the interest rate on money obscure those spreads. Third, the use 
charge on commodities is expressed in dollars per unit, while one is 
used to the use charge on money being expressed as a percentage. 
Strip these impediments to an understanding of futures markets 
away, and the prices become readily comprehensible with the anal- 
ogy of money markets. Clearly in Table 4.1, the entries for Treasury 
bills and wheat are comparable. 

Of course, the points about the demand for accessibility were 
based on the motives of an individual firm, while these pertaining to 
spreads apply marketwide. Each firm finds it advantageous to en- 
sure access, by whatever arrangement, to some raw material. If it 
were exceptional, one firm could probably hold inventory without 
paying a use charge. Because many other firms follow the same 
logic, their combined demand yields a positive price, P4, for that 
access, given that the supply of inventory is limited, as it is for goods 
costly to produce like agricultural commodities or metals. Similarly, 
because many firms and individuals want to hold or to borrow 
money despite the cost of interest, their combined demand, given 
that the supply of money is not infinite, leads to a positive interest 
rate on money. 

Naturally, the precise demand curve for each firm depends on its 
particular shortage and transformation costs. It is likely that what 
one firm considers as too high a price for access another is willing to 
pay. Consequently, inventory will gravitate to those most willing to 
pay to hold it. For example, if there are conditions in a local market 
such that someone will pay for access to wheat, a farmer or anyone 
else with wheat will rush supplies to those persons most desirous of 
access. Anyone who retains inventory whose accessibility profits him 
not while someone else could use it needlessly forsakes the value of 
that accessibility. 

The inverse of this argument that inventory gravitates to the place 
where having it on hand is most useful is that anyone who retains 
inventory in the face of a demand for accessibility must, himself, be 
demanding accessibility. For a farmer to retain wheat, even if he 
does so as a strategy for minimizing his total costs of transportation, 
is to act as if he, too, were wanting access. Regardless of reasons 
farmers or millers hold stocks of wheat, all of them are buying 
accessibility if any one of them is. Therefore, the demand for acces- 
sibility applies to everyone who owns wheat in store. The market- 
wide demand curve is the sum of the separate demands for access of 
all those who might hold inventory in the area. 


136 The economic function of futures markets 


The market supply of accessibility is the sum of all the inventory 
holdings in that area. If one dealer finds himself with extra inven- 
tory for a period of time, he can lend it to someone else who has 
more immediate need for it. Yet this reallocation among dealers 
reaches the limit of the amount of inventory they hold collectively. 
In a small region, the supply could be supplemented relatively 
quickly by shipments from surrounding areas. But ultimately the 
current supply of accessibility is fixed; there is only so much wheat 
or copper currently available worldwide. Naturally these supplies 
will be supplemented with the next harvest or production cycle, 
although the supply will not always expand to the point where it 
satiates the demand for accessibility even temporarily. After all, it 
costs something to produce extra wheat or copper. Rather than in- 
cur excessive production costs, it will be worthwhile, from the per- 
spective of the whole market, for firms to hold inventories at a loss. 
Occasionally, however, an abundant supply of a commodity reduces 
the premuim for its accessibility to zero. These are the rare times of 
full carrying charges. 

For a particular commodity the array of prices for different deliv- 
ery dates represents a complex equilibrium. The price for immedi- 
ate delivery represents both the value of withdrawing stocks for 
current consumption and the value of holding them in store. The 
value of holding them in store is the sum of the accessibility they 
provide over a period plus their value, measured in terms of either 
future consumption or future storage, at the end of that period. As 
stocks are withdrawn for consumption, the supply of accessibility will 
fall and the use charge will rise. This is why spreads tend to be more 
negative later in the crop-year, as was seen previously for wheat and 
soybean oil in Tables 1.2 and 1.3. With a new crop, or with the 
opening of a major mine, the supply will increase, and the forward 
use charge fall. Consequently, the most distant spreads are less likely 
to be extremely negative, as was seen in the pattern of spreads for 
copper in Table 1.4. 

Clearly, all the prices in the array react to new information. For 
example, the prospect of a crop larger than previously expected 
necessitates many adjustments in the equilibrium array to increase 
consumption over the period before the harvest. One result of the 
increased consumption is for spreads covering periods before the 
harvest to move farther from full carrying charges as the amount in 
store falls. In contrast, those spreads covering periods after the har- 
vest move more toward full carrying charges as the forward use fee 
falls with the prospect of larger quantities becoming available. That 
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the various use charges, representing different periods in the future, 
do not react in parallel is the reason for several futures contracts. 


4.7. The demand for accessibility and the supply of storage 


This interpretation of the mysterious negative component to spreads 
as the price paid to borrow commodities is related to that of Hol- 
brook Working, who proposed the concept of the supply of storage 
to explain the paradoxes of spreads (1948, 1949, and 1953b). Work- 
ing approached the problem from the perspective of carrying 
charges rather than from the perspective of a use charge for the 
commodity. The perspective of a use charge for the commodity has 
several substantial advantages over the perspective of carrying 
charges, as will now be shown. The empirical evidence of the rela- 
tionship between spreads and aggregate inventories is better ex- 
plained by the formal theory behind the demand for accessibility. 
Even so, Working’s concept of the supply of storage affirms what is 
fundamental to futures prices, namely the behavior of spreads. 
Working’s first insight (1949: 1258) was that 


A known return for storage is, in essentials, a price of storage. The fact that 
the price of storage is not quoted directly, but must be derived by taking the 
difference between quoted prices of wheat for two different dates of deliv- 
ery is immaterial to the economic reasoning. The price difference is... in 
all essential respects itself a price of storage, determined in a free market 
through the competition of those who seek to supply storage service. 


Before Working, no one had adequately explained “inverse carry- 
ing charges,” that is, negative spreads.” Working, following Kaldor 
(1939), argued that inventories provide a “convenience yield” when- 
ever a firm needs to fill orders promptly or smooth out production.”” 
For this convenience yield, firms will incur inverse carrying charges. 
A firm balances the advantages of convenience yield against the costs 
of maintaining an inventory: warehouses fees, insurance, and inter- 
est. To determine how much to store, the firm constantly compares 
its net marginal cost of storage at each level of inventory to the 
implicit price of storage. That is to say, the behavior of an elevator 
or flour mill is just like that of any firm producing more conven- 
tional products than storage. As a consequence, the aggregate 


* Vaile (1948), however, objected to Working’s definition of the price of storage as a 
residual, claiming that no firm paid attention to a residual. But as demonstrated in 
Chapter 2, an implicit price has all the economic significance of an explicit price. 

39 Weymar (1966) corrected a technical Haw in Working’s theory. Goss (1970) and 
Plisker (1973) have also contributed to the theory of the supply of storage. 
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Figure 4.2. The supply of storage 


behavior of all firms holding wheat is simply an industry supply 
curve for storage. 

As mentioned in Chapter 1, Working and many others have ob- 
served a strong relationship between aggregate inventory behavior 
and spreads. Figure 4.2 portrays a generalization of the supply-of-stor- 
age function Working found for wheat, previously portrayed as Figure 
1.2. Here, in Figure 4.2, the quantity stored is plotted against the 
implicit price of storage. At small quantities the marginal convenience 
yield dominates, so that the implicit price of storage is negative. 

Despite such strong empirical support, the theory of the supply of 
storage fails to deal with a number of important points. First, the 
costs of physical storage are nearly constant regardless of the 
amount of wheat in store, as noted in section 4.1, and as such do not 
account for the patterns in spreads. Rather, convenience yield must 
alone be responsible for movements in spreads. Second, there are 
often separate and distinct markets for the two components, al- 
though the theory analyzes them as one. Third, and most important, 
when convenience yield is examined separately, it does not behave at 
all as a conventional supply curve behaves. Rather it behaves as the 
mirror image of a conventional demand curve. 

The alternative concept of the demand for accessibility can ex- 
plain everything covered by the theory of the supply of storage, but 
without its weaknesses. Where the theory of the supply of storage 
combines the costs of physical storage services with convenience 
yield and analyzes them as one, the theory of the demand for acces- 
sibility distinguishes clearly between these two components. It should 
not be surprising that the combination of a price the firm receives 
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Figure 4.3. The supply of convenience yield 


for its service of physical storage with one the firm pays for accessi- 
bility is sometimes negative. 

The theory of the demand for accessibility also emphasizes the 
more important of the two components associated with holding com- 
modities over time. Physical storage, itself, constitutes a small part of 
the so-called supply of storage, and because its price is virtually 
constant, it is not important to an understanding of price move- 
ments. It is a much better use of terms to reserve the “supply of 
storage” for the supply of warehouses, insurance, and so forth, and 
to dismiss pure storage costs from consideration. 

If the physical costs of storage were paid for in a separate market, 
the spread between the spot and futures prices would simply reflect 
the marginal convenience yield. In that case, one would have to deal 
expressly with the market for convenience yield. This separation of 
pure storage from convenience yield can occcur in practice, not just 
in abstraction. Mills and county elevators may own the grain in their 
care, but the public warehouses in Chicago, for example, carefully 
distinguish the storage service from the convenience derived from 
owning the grain, which is retained by the person holding the ware- 
house receipt. Although the prices of futures contracts reflect these 
warehousing fees, the transaction for the service of physical storage 
takes place in a separate market. 

In any case, the stable fees for warehousing in cities with futures 
markets allow one easily to derive the implicit price of convenience 
yield from the implicit price of storage. A similar adjustment can be 
performed on the general curve graphing the supply of storage in 
Figure 4.2. Here, in Figure 4.3, a constant marginal physical cost of 
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storage including interest expenses has been subtracted out, leaving 
only the supply of the marginal convenience yield. 

This supply curve for convenience yield hardly looks like a normal 
supply curve. In the first place, goods and services are usually sup- 
plied at a positive price, not at a negative price as in Figure 4.2. 
Second, a price ordinarily must increase more and more (or as here 
become less and less negative) to draw forth each additional unit. 
Yet in Figure 4.3 this is not the case. In fact, this curve looks just like 
the mirror image of a conventional demand curve, as in Figure 4.4. 

The supply of convenience yield, and with it the so-called supply 
of storage, is being looked at upside down. It is nothing but the 
mirror image of the demand for accessibility, seen previously in 
Figure 4.1. Although the benefits of inventory are balanced against 
the cost of holding them, regardless of whether the problem is called 
the supply for storage or the demand for accessibility, it is more 
natural to view the relationship between spreads and storage as the 
demand for accessibility. 

The advantages of the perspective of the demand for accessibility 
can be appreciated by considering which perspective applies in the 
market for money. A firm holding cash either forgoes interest income 
if it owns the money or must pay a bank interest fora loan. Yet in either 
case, the firm is portrayed as paying a price, namely interest, for the 
cash it has demanded. It is true that cash provides the convenience of 
avoiding expensive conversions of illiquid assets, but it would hardly be 
sensible to refer to the supply of convenience yield of money. It is no 
more sensible in the case of other goods held in inventory. 
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The money market also demonstrates why it is advisable to sepa- 
rate out pure storage costs from the other costs of holding commodi- 
ties over time. Early deposit banks were simply warehouses for 
specie, and goldsmiths naturally charged for this storage service 
(Richards 1929: 35-37, and Horsefield 1977). Goldsmiths soon dis- 
covered, however, that it was profitable to pay interest to attract 
deposits because they could in turn lend the currency to someone 
who would pay an even higher premium for having it immediately. 
Consequently, goldsmiths as primitive deposit bankers were doing 
two things at once: supplying storage for specie and demanding 
currency for immediate use. (Remember, bankers borrow from de- 
positors.) Likewise, modern banks often charge separately for each 
check and for a monthly statement, services that correspond to the 
physical storage of a commodity like wheat. Yet banks pay out inter- 
est to depositors, which corresponds to the use charge on the com- 
modity. The rate of interest, rather than the service fees, is of pri- 
mary importance in markets for money, just as its counterpart is in 
commodity markets. 

Compared to Working’s theory of the supply of storage, the the- 
ory presented here of a market for accessibility is a much simpler 
and more informative way to obtain similar results. A market for 
accessibilty, with a positive rather than a negative price, is easier to 
comprehend. Moreover, it more obviously resembles many other 
markets, especially markets for money, allowing the insights from 
those markets to be applied to the spreads between futures prices. 

This approach can also expand on the insights of the supply-of- 
storage concept, for the impression remains that the implicit price of 
storage, although important for the allocation of stocks, is incidental 
to the main purpose of futures markets. Somehow the full implica- 
tions of the price-of-storage concept have not been appreciated. 
Even Working was led to state that firms who do not hedge all their 
inventories (1962: 442) “increase the efficiency of their participation 
in the price forming process, instead of largely withdrawing from 
such participation, as they do when they practice routine carrying- 
charge or operational hedging.” This statement, which implies that a 
spot purchase and a sale of a futures contract cancel each other out 
in their influence on prices, flatly contradicts Working’s major in- 
sight about the supply of storage. Routine hedging is instrumental in 
determining spreads. Hedging operations are simply the purchase 
of accessibility. If dealers did not conduct so many hedging opera- 
tions, for instance because their demand for accessibility fell, the use 
charge would be lower. Dealers who routinely hedge participate in 
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the price-forming process by changing the use fee for the commod- 
ity, and as a result, by changing spreads. If Working can make this 
mistake, it is not surprising that some researchers still misunder- 
stand the relationship of futures prices to both spot prices and the 
implicit price of storage, and have developed models at odds with 
the theory of the supply of storage. 


4.8. The reasons for borrowing commodities 


The real advantage of the perspective of the demand for accessibility 
comes from its implications about the reasons firms use futures mar- 
kets. The perspective of the supply of storage tells little of why firms 
use futures markets, at least not directly. Working argues eloquently 
that spreads are implicit prices of storage. But he fails to emphasize 
how firms would construct an implicit position in the good he calls 
storage, comprising physical storage services and convenience yield. 
They do so, of course, through short hedging operations, buying 
spot and selling for future delivery, that is, they use futures markets 
as part of a set of trades to take a position in spreads. 

The theory of the supply of storage leaves unanswered whether or 
not firms need to use futures markets. The spread between the spot 
price and the nearest-term futures price does guide a firm in select- 
ing how much inventory to buy in the spot market. But what deter- 
mines whether it sells a futures contract against its spot purchase? 
Why does it need to sell a futures contract? The firm would, on 
average, earn the implicit price of storage whether or not it sold a 
futures contract. Actually, because of the transactions costs in the 
futures market, the firm would earn less on average if it practiced 
hedging operations rather than outright purchasing. Seemingly 
then, futures contracts would be useful only to those firms that were 
risk averse. A risk-neutral firm would be content to earn the average 
without resorting to futures markets. As a result, the theory of the 
supply of storage inadvertently encourages the belief that firms use 
futures markets because they are averse to risk. Even granting the 
concept of the supply of storage, the story about futures markets 
follows its familiar course: Perhaps in order to sell a futures con- 
tract, risk-averse storers must pay a risk premium. That is, spreads 
might be biased downward as a return to storage; realized returns to 
storage on average would be higher. Thus, there is nothing in Work- 
ing’s view of his theory of the supply of storage to supplant the view 
of futures markets as markets involving risk aversion. 

Working has, however, argued elsewhere that firms use futures 
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contracts as temporary substitutes for merchandising contracts to be 
arranged later (1953b and 1962). Taken on its own, this argument 
also seems to imply that the motive for using futures markets is risk 
aversion. Why else would risk-neutral firms care whether they had a 
temporary substitute for a merchandising contract? Yet they should 
care even if risk neutral. Working was attempting to articulate the 
ideas later developed in search theory and the theory of financial 
intermediation, although the reasons could have been seen in the 
phenomenon called convenience yield. Had Working formally syn- 
thesized his two arguments, he would have been able to establish 
that risk-neutral firms have reason to use futures markets. 

The theory of the demand for accessibility, however, establishes 
that dealers will use futures markets even if they are risk neutral. 
The perspective of the demand for accessibility leads naturally to the 
synthesis able to explain both why firms hold inventories and why 
they use futures contracts. All depends on a hierarchy of transfor- 
mation costs. These transformation costs include both the costs of 
speeding up processing or transportation and the transactions cost 
in particular markets. Obtaining material for immediate delivery in- 
volves the highest transformation costs. Second must be the cost of 
selling quickly. Third must be the cost of arranging a purchase or 
sale in advance. Fourth and lowest must be the cost of consummat- 
ing agreements made previously. Because of this hierarchy of trans- 
formation costs, risk-neutral firms hold inventory, some of it bor- 
rowed, just as they hold cash, some of it borrowed. 

Delving into the reasons why firms hold inventories, the theory of 
accessibility establishes that firms are well advised to hold inventories 
because of shortage costs and transformation costs. A consideration 
of convenience yield would likewise uncover the reasons for holding 
inventories, but no one has studied convenience yield carefully. Con- 
sequently, no one has appreciated that firms hold inventories to 
have a secure supply of commodities. They do not want the com- 
modities themselves; access to the commodities suffices. They can 
acquire access by borrowing the commodity instead of buying it out- 
right. Given the choice between a loan of a commodity and an offer 
for sale, they will choose the loan. If done implicitly through a hedg- 
ing operation, borrowing a commodity involves a futures contract. 
This position in futures does not result from risk aversion. 

Calculated as a difference between the spot price and the price of 
a futures contract, the price of accessibility is implicit. But of course 
this price could be explicit; there could be a formal, organized ex- 
change for trading accessibility. If such a market existed, a contract 
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denominated in units of accessibility would be traded. Yet, as 
Chapter 2 emphasized, nothing of substance changes if a firm buys 
accessibility implicitly rather than explicitly, that is, through a hedg- 
ing operation rather than through an outright loan. 

This assertion of a firm’s contentment with implicit borrowing 
ignores one problem: the extra transactions costs involved in con- 
structing a loan implicitly. Because an implicit loan requires two trans- 
actions costs, and an outright purchase only one, perhaps an outright 
purchase is preferable. That is to say, borrowing commodities implic- 
itly through a hedging operation requires the brokerage fees of initi- 
ating and later offsetting a position in futures. In a system of trading 
with an explicit loan market, an explicit futures market, and an im- 
plicit spot market, clearly a risk-neutral firm would borrow rather 
than own outright since two transactions, one in the loan market and 
one in the futures market, would be necessary to create the effect of a 
transaction in the spot market. But why should a risk-neutral firm pay 
the higher expenses of borrowing implicitly rather than owning out- 
right? (Note, however, that these costs to hedging are brokerage fees, 
not the backwardation in prices, as is presumed in theories emphasiz- 
ing risk aversion.) Do transactions costs, however small in active fu- 
tures markets, preclude their use by risk-neutral firms? 

This issue of borrowing versus owning outright is also ignored in 
the literature on the demand for money. For example, the standard 
model of the transactions demand for cash does not investigate 
whether a firm should hold cash outright or borrow. But just as 
important as an understanding of the reasons for holding money is 
an understanding of the empirically observed practice of both long- 
term control of money and short-term loans. Granted that it needs 
cash, should a toy manufacturer, whose needs are highly seasonal, 
issue stock or long-term bonds sufficient to have enough cash for its 
highest possible needs, or should it depend on temporary trade 
credit granted by its bank? The answer depends on what the toy 
manufacturer is able to do with its extra cash during its seasonal 
lulls. If the bank is a more effective intermediary than the toy manu- 
facturer, which the bank should be since intermediation is the bank’s 
main line of business, then the toy manufacturer should borrow. In 
fact, the toy manufacturer will find it advantageous to borrow at 
least some money through temporary trade credit even if temporary 
loans are more expensive than long-term financing.” That is to say, 


°° For examples of models treating both the demand for cash and the proportion 
borrowed, see Gupta (1973) or Aigner and Sprenkle (1973). 
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a risk-neutral firm will find it perfectly rational to borrow from a 
bank at 10% per annum for a few months even though it could issue 
long-term bonds at 8% per annum (the difference being the bank’s 
fee for its service of intermediation). The reason is that if the firm 
issues long-term bonds, it must find a use for the money when its 
short-term needs have passed. When it tries to lend, being ill- 
equipped for the business, it obtains only 7% per annum. It will pay 
the premium for short-term borrowing in order to avoid becoming a 
lender itself. A short-term loan allows the firm to give the money 
back to the bank, leaving the bank with the problem of finding 
someone to whom to lend it again. In effect, a short-term loan ar- 
ranges for the firm in advance what it can do with its cash after its 
seasonal need passes. 

Analogously with short-term trade credit, an implicit loan of a 
commodity offers a dealer or processor the advantage over outright 
ownership of greater ease in disposing of excess inventory. In the 
extreme, a firm can simply deliver on its futures contract, avoiding 
any costs of using the spot market quickly. Consequently, even a 
risk-neutral dealer or processor will find it advisable to borrow im- 
plicitly at least some of its inventory even if the extra brokerage fees 
on futures contracts make it more costly to borrow than to own 
outright. That is to say, risk-neutral firms have reason to use futures 
markets. 

Several of these themes can be brought together in one last formal 
model. The starkness of this last model highlights its two important 
features: (1) The firm is risk neutral, concerned only with average 
costs and not their variance, and (2) use of the futures market incurs 
a brokerage fee. As in previous models in this chapter, the firm has 
an uncertain need of raw material in the next period. Thus, the 
model asks, alongside the question of the derivation of the precau- 
tionary demand for inventory, the further question of the propor- 
tion of that inventory against which a futures contract is sold. 

For simplicity let the need for raw material x range equally for 0.0 
to a normalized 1.0 unit; f(x) follows a uniform density function. 
Whatever the firm does not have on hand, it must buy hurriedly in 
the spot market and ship hurriedly to its plant. Picture a miller in 
Chicago, who must rush around, locating a seller, perhaps needing 
to offer the seller a premium in price because of his hurry, and who 
must then pay a premium for fast freight. Let t, comprise all these 
costs of hurried buying. To avoid this high per-unit cost of buying 
hurriedly, the firm can acquire inventory / ahead of time. Holding 
inventory costs P, per unit, as before. 


146 The economic function of futures markets 


In this instance, the firm also selects the optimal number of fu- 
tures contracts, H, to sell short. A transaction in the futures mar- 
ket, whether initiating the hedge or lifting the hedge, costs 4. Be- 
cause of this transactions cost, seemingly there is no reason for the 
firm to sell any of its inventory. But the firm must also consider 
what happens if its needs for raw material are such that it has too 
much inventory. Suppose it must liquidate all its positions, whether 
futures or inventory, in the second period. If it has too much 
inventory, it must sell in the spot market at a per-unit transaction 
cost of t. Although the firm must accomplish the reverse of its 
actions as when it had to buy hurriedly, perhaps it is not quite as 
pressed as when its mill threatens to stand idle. Hence ¢, is probably 
less than ¢,. What is more important is that the costs of delivering 
on a futures contract, ta are considerably less than ż. It has the 
advantage of having already arranged a sale. Therefore, it is re- 
asonable to suppose a hierarchy of costs with t > t > Pa > ta > ț. 
A more realistic formulation of the problem would make all trans- 
actions, whether in the futures market or the spot market, an in- 
creasing rather than a constant function of the amount transacted. 
This complication would preclude an explicit solution for the 
amount of inventory and the amount of hedging. As it is, the firm 
must balance the costs of using the spot market to aquire raw 
material quickly with the costs of holding inventory and balance the 
cost of brokerage fees on futures contracts against the relative ease 
of delivering on them. 

The firm, being risk neutral, seeks to minimize its expected costs, 
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The first of these five terms applies whenever the need for raw 
material is greater than the level of inventory. New supplies are 
acquired through purchases on the spot market and indirectly 
through the lifting of hedges. The second term applies whenever 
the amount of raw material is less than the amount of inventory but 
more than the amount not committed for delivery on futures con- 
tracts. Those futures contracts must be bought back. The third term 
applies whenever inventories are too large. The last two terms do 
not involve the random variable x, being set in the first period. 
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Solving the first-order conditions yields formulas for the optimal 
amount of inventory and the optimal amount of short hedging, 


r= (ts = Pa = 2t/)/(ty + ty - t) 


As is apparent in these formulas, a risk-neutral firm will sell fu- 
tures contracts despite brokerage fees. It will short hedge (although 
that expression, indicative of risk aversion, is no longer appropriate). 
For example, if t, is 2.0%, t, 1.5%, and P, 0.75% for the length of 
time involved, and if t; is 0.5% and ¢ 0.1%, then the firm will hold 
.44 units of its raw material (its average need being .50 units), and it 
will sell futures contracts against 58% of its inventory. To put the 
matter slightly differently, with those costs, it would like to keep .44 
units on the spot of its mill, owning outright 42% of that amount 
while borrowing the other 58%. What influences its extent of hedg- 
ing, that is, the proportion it borrows, is not its degree of risk aver- 
sion but the brokerage fee (or more generally the bid-asked spread) 
in the futures market and the relative advantage of disposing of 
excess inventory with the help of futures contracts. Specifically, it is 
worth paying 4 because t4 is smaller than ¢,. As the difference be- 
tween disposal through spot markets and disposal through futures 
contracts increases, the proportion of inventory hedged increases. 
As brokerage fees fall or the liquidity of the futures market in- 
creases, the proportion of inventory hedged increases. 

This model also applies to those dealers not located at the delivery 
point for the central futures market. In fact, this model can help 
explain why futures markets become centralized. As already devel- 
oped, the model can explain why dealers would use a futures market 
if it were local. If t, the cost of a trade in a futures contract, were 
lower on a centralized exchange, they would have an incentive to 
transfer their trading to there. Working in the other direction, how- 
ever, are the relatively higher costs of disposing of excess inventory 
through the central futures market. At first glance in fact, it would 
seem that t; is above ¢,. For a dealer away from the central market, to 
dispose of excess inventory, he must both lift his hedge and sell 
locally. Thus, tı would seem to equal t; + t. But a strong case can be 
made for t4 to remain below t. In the first place, the dealer has 
always the option of sending his excess inventory to the central mar- 
ket (presuming the natural flow of the commodity is in that direc- 
tion). With a previously arranged delivery for there, his only ex- 
pense is the cost of arranging transportation. That should be less 
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than ¢. Second, the dealer’s search costs would be reduced by the 
expansion of the number of people he could trade with. Consider 
some trader who owns the commodity in one of the warehouses in 
the central market but who is indifferent between holding it there 
and at the desperate seller’s local market. That trader could offer 
the desperate seller an exchange. The exchange would do the seller 
little good if he then had to worry about a hurried sale in the central 
market. If, however, he had a commitment to deliver already ar- 
ranged, as with a futures contract, he would be home free. Thus, 
with t below 4, a risk-neutral dealer, wherever his facility is, has 
reason to use, to some extent at least, futures contracts on a central 
exchange. 

Firms use futures markets for much the same reasons they use 
banks when the commodity is money rather than wheat or soybean 
oil. Banks reduce search costs, monitoring costs, and placement costs 
for firms that would otherwise need to invest their idle funds them- 
selves. Futures markets provide a service comparable to financial 
intermediation. As a result, an issue uniting money markets and 
futures markets concerns the scope of the firm. One must believe 
that there are some advantages to specialization, since most firms are 
specialized. Belief in the advantages of specialization is equivalent to 
maintaining that there are nonlinearities in the capacity and skills of 
management. In the case of dealers in commodities, limits on the 
breadth of management makes it advisable for the firm to limit itself 
to inventory control rather than speculation, that is, to borrow com- 
modities rather than to own them outright. One could also make the 
point slightly differently by saying that these are limits on a firm’s 
capacity to digest information. Working (1953a, 1953b, and 1962) 
has repeatedly stressed that futures markets allow firms to concen- 
trate on price relationships rather than price levels. However de- 
scribed, a nonlinearity in the capabilities of firms is once again cru- 
cial in determining why firms use futures markets. But also once 
again, that nonlinearity is not in their utility functions; it has nothing 
to do with risk aversion. It is in the technological and organizational 
features of the firm itself. 

The perspective of the demand for accessibility is only subtly dif- 
ferent from the perspective of the supply of storage. Yet that subtle 
change in perspective leads to a powerful conclusion about the func- 
tion of futures markets. All the interesting features about futures 
markets, especially the existence and persistence of negative spreads, 
can be explained without recourse to risk aversion. Negative spreads 
are the amount firms are willing to pay in order to borrow com- 
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modities to minimize their expected transactions, transformation, 
and shortage costs. Firms buy and sell futures contracts as part of 
more complex transactions that leave them implicitly borrowing 
commodities. Firms are content to borrow commodities rather than 
buy them outright because what they need is quick and secure access 
to the commodities for a period of time rather than the commodity 
itself. Such a demand for accessibility and the resulting desire to use 
futures contracts as part of an implicit method of buying accessibility 
is true even of risk-neutral firms. 

On close inspection, besides commodity dealers’ use of futures 
markets, many activities thought to be responses to risk aversion are 
not. For example, inflexible production processes can lead, in the 
case of uncertainty about the output’s price, to changes in the de- 
mand for inputs, as has been studied by Hartman (1976). In his 
model he assumed (p. 676) that 


the firm is risk neutral in the sense that it chooses the capital input (the 
quasi-fixed input) to maximize the expected value of long-run profits. An 
obvious implication of this assumption is that all uncertainty results . . . arise 
from the non-linear nature of the technology rather than risk aversion. 


Cukierman (1980) has studied the response in terms of investment 
of a risk-neutral firm using a Baysian framework. Mayers and 
Thaler (1979) have reexamined the much-noted phenomenon of 
sticky wages, which is the practice of paying a set hourly wage or a 
weekly salary. They argue that instead of being a response to the 
risk aversion of employees, as commonly presumed, sticky wages are 
well explained by the transactions costs associated with resetting a 
wage continuously. Even insurance itself, it seems, can be explained 
without risk aversion. According to Mayers and Smith (1982), risk- 
neutral firms have sufficient reason to pay premiums for property 
and liability insurance, rather than to self-insure, in order to, among 
other reasons, reduce expected transactions costs involved in bank- 
ruptcy, achieve efficiencies in administering claims, and lower ex- 
pected tax liabilities. Similarly, the ability to explain satisfactorily the 
paradoxical features of futures markets without recourse to risk 
aversion is the principal point of this chapter and of this book. 


CHAPTER 5 


The contribution of futures markets 


The previous chapter emphasized that firms hold inventory as a re- 
sponse to the costs of producing, moving, and processing commodi- 
ties quickly. Not surprisingly, there are other possible responses to 
inflexible and uncertain production and processing, such as vertical 
integration, horizontal integration, or versatile equipment. But even 
if other responses are used to some degree, in many instances it will 
be cheapest for firms to buy access to materials. To borrow a com- 
modity implicitly through a hedging operation involving a futures 
contract is one method of obtaining accessibility for a stretch of time. 
Thus, it is a demand for access that leads to the contribution of fu- 
tures markets as organized implicit loan markets for commodities. 
This chapter will put the contribution of futures markets into a more 
general setting, and will seek to explain why futures markets are the 
dominant institution for borrowing and lending commodities. 

Others, of course, have argued that the contribution of futures 
markets is something besides that of organized implicit loan markets 
for commodities. The idea of futures markets as markets for price 
insurance has been discussed in Chapter 3, and the idea of them as 
markets for information will be discussed in the next chapter. Yet 
another strand in the literature has emphasized the features of fu- 
tures markets as institutions, namely the standardization of con- 
tracts, the margin system, and the operation of clearinghouses, as 
what makes them special. The discusssion of the institutional re- 
sponses to inflexibilities in producing and processing commodities 
extends naturally to a consideration of this theory that futures mar- 
kets are superior to informal forward markets because futures con- 
tracts allow impersonal, highly organized trading. Although true, 
these advantages of futures markets should not be overemphasized. 
On close inspection futures markets are found to borrow heavily 
from forward markets, and more important, many forward markets 
are found to be highly advanced institutions themselves. Further- 
more, many explicit loan markets have standardized contracts, en- 
forcement of contracts through margin, and clearinghouses. 

Thus, a search for the reasons futures markets exist is not espe- 
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cially fruitful if the position is taken that what is special about them 
is their degree of organization. Rather, the reasons that futures mar- 
kets exist instead of essentially equivalent ways to trade, such as 
explicit loan markets, hinge on the small advantages the legal system 
gives to particular systems of trading and the small conveniences 
gained in arranging transactions in particular patterns. These trans- 
actional and legal reasons for implicit loan markets are explored in 
depth in the second half of this chapter. 


5.1. The demand for access in general equilibrium 


Although one can deduce the reasons for holding inventory given 
the uncertainties and costs of producing, moving, and processing 
bulk commodities quickly, one does not so readily see why those 
inconveniences and uncertainties persist. The fact of the matter is 
that they persist because doing away with them is often even more 
costly. 

Once again, an analogy with money is helpful. Given the inconve- 
nience of frequent visits to the bank and the uncertainty of receipts 
and expenditures, it is natural to hold currency. On the other hand, 
it would seem so easy to reduce the uncertainty and mismatching of 
receipts and expenditures. People might be expected to avoid the 
opportunity cost of holding cash by rearranging their method and 
pattern of payments and receipts. If, after a regular paycheck, a 
tenant must hold funds idle for several days before his rent falls 
due, he might recontract with his landlord to pay less rent earlier or 
with his employer to receive more pay later. Similarly, instead of 
paying with currency, which has no chance of being returned for 
insufficient funds, a customer might offer a small premium to a 
merchant to take a personal check from an interest-bearing account. 
The potential for this conservation of currency has motivated many 
predictions of the arrival of a cashless society. 

Prophets of a cashless society have not seen their new world arrive 
precisely because rearranging methods and patterns of payments 
and receipts is costly. Forgone interest on currency is cheaper that 
other methods, such as certified checks, of ensuring a merchant that 
the payment he is taking from a stranger is good. For each employee 
to receive his pay on the day most suitable for him, necessitating a 
whole schedule of premiums and discounts for later or earlier pay- 
ment, would raise the employer’s administrative costs far above the 
forgone interest on the employee’s idle balances. Moreover, its em- 
ployees’ wishes might well exacerbate the firm’s own problem of 
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coordinating its receipts and payments so as to keep its idle cash to a 
minimum. 

Currency holdings result from an economywide balancing of the 
costs of converting interest-earning assets back and forth into cash, 
the costs of monitoring credit ratings, the costs of administering 
checking accounts, and the cost of planning receipts and expendi- 
tures far in advance. Of course, innovations lowering these costs 
might induce people to hold less cash. The invention of ready-teller 
machines, for example, reduces the costs, especially that of time, of 
visiting a bank, and changes the demand for currency at all interest 
rates. Similarly, if some invention like payroll processing with com- 
puters made it easier for employers to adjust their schedule of pay- 
checks more to their employees’ personal patterns, less money would 
be held. Meanwhile, currency persists because it is often the most 
convenient and least costly method of conducting many commercial 
transactions. 

The demand for access to raw materials likewise results from a 
delicate balance among possible ways of minimizing shortage and 
transformation costs. Besides holding inventories, firms might inte- 
grate vertically, integrate horizontally, or employ flexible workers 
and machines. For primary commodities these other techniques are 
relatively ineffective. Consequently, stockpiles of primary commodi- 
ties will have a prominent place in this balance among ways to min- 
imize shortage and transformation Costs. 

Firms, by integrating vertically, might improve the coordination of 
their orders with their needs as well as avoid possible opportunistic 
behavior on the part of suppliers who know their delivery of inputs 
is vital.'| Much the same improvement in reliability might be accom- 
plished less formally through repeated use of the same suppliers, so 
that both firms come to depend on each other. A firm could also 
respond to uncertainties in the arrival of supplies by horizontal inte- 
gration or similar expansion, since the reserves of materials, spare 
parts, and labor could be increased less than in proportion to the 
size of the facilities if the interruptions were independent of each 
other. 

Yet horizontal and vertical integration, which require more mana- 
gerial effort, are not costless. Moreover, because the inherent and 
unalterable uncertainties in commodities ebb and flow in magnitude 


‘A large literature, including Goldberg (1980), Klein, Crawford, and Alchian (1978), 
and Williamson (1979), has explored the responses to opportunistic behavior, in- 
cluding the response of vertical integration. 
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while the scope and scale of a firm are much less elastic, neither 
vertical nor horizontal integration can eliminate the need for access 
to raw material. 

An entirely different reaction on the part of a firm to uncertain- 
ties might be for it to specialize less in one line of business. A firm 
repeatedly confronted with interruptions in its supplies of raw mate- 
rial and buffeted by large swings in the demand for its product 
might install more flexible machinery and hire fewer workers skilled 
in only one task. A flour mill might have the range of equipment to 
mill wheat of different hardness and perhaps even the flexibility to 
switch to the production of corn meal. 

Yet such flexibility sacrifices the advantages of specialization. Fur- 
ther, for many processors of commodities, flexibility is prohibitively 
expensive compared to specializing in one line of business. Although 
hog raisers can substitute feed grains fairly readily, they can hardly 
switch from fattening hogs to raising chickens, just as soybean crush- 
ing facilities would have to be radically different in design to do 
anything but crush soybeans. Copper firms find it difficult to build 
smelters even flexible enough to handle copper ores of different 
sulfur content, let alone capable of smelting lead. 

All these responses, horizontal integration, vertical integration, 
flexible facilities, and stockpiles of raw materials, arise from a fear 
that contracts promising timely delivery of a specified quantity of 
raw material cannot be fulfilled. The simplest reaction to this anxiety 
would seem to be stricter enforcement of contracts. (This approach, 
of course, is not costless either, whether resulting in more surety 
bonds or more courts and lawyers.) Yet promises of raw material 
may be negated not because of dishonesty on the part of suppliers 
but because acts of God make it impossible for anyone to make the 
scheduled deliveries. Vagaries in weather, either in growing or mov- 
ing crops, affect large areas. Under such circumstances, stockpiles of 
raw material are far more effective than horizontal integration, ver- 
tical integration, and flexible facilities. Vertical integration can little 
remedy disruptions in supply when a miller’s own farms suffer the 
same shortfall of wheat as other farms. Consolidation of several mills 
in one region into one large enterprise offers little advantage if all 
the mills would have been short of wheat at the same time. There 
would also be much less advantage to a flour miller from the flexibil- 
ity of grinding cornmeal if all other mills in the region convert at the 
same time. Consequently, in industries handling or processing pri- 
mary commodities such as those traded on futures markets, the ten- 
dency to desire access to raw materials will be pronounced. 
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In this context it is clear that access to raw material also is not 
costless. At any moment in time the quantity of a commodity, and 
hence the supply of accessibility, is limited. Consequently, spreads 
often are below full carrying charges. The supply of agricultural 
commodities, in particular, is bounded by harvests. Even with a new 
harvest, the stock of raw material may not increase enough to satiate 
the demand for accessibility. After all, it is costly to increase plant- 
ings in order to add to stocks. In general, production of a commod- 
ity will be increased only up to the point where its marginal cost 
equals the value of the material delivered or, in other words, the 
sum of the value of the material at the end of the following produc- 
tion cycle plus the value of accessibility over the interim. This is just 
like the equilibrium in the money market under a gold standard 
between the demand for specie and the cost of mining gold. Al- 
though more gold reduces the opportunity cost of holding currency, 
an extra supply of gold is forthcoming only to the extent that the 
currency price of gold, the present value of all of the interest it 
earns, is greater than or equal to the current cost of mining that 
gold. 


5.2. Warehouse receipts and grain banks 


Whatever the balance at any given time among the many possible 
responses to the inflexibility and uncertainties in producing, trans- 
porting, and processing commodities, a new balance is constantly 
sought since the relative advantages of the various responses are 
constantly changing with the incessant pressure to invent new re- 
sponses or improve the old ones. All responses are costly, and any 
improvement in managerial techniques, storage facilities, or machine 
design changes these costs. As the advantage of vertical integration, 
for example, increases compared to flexibility in machinery, access 
to raw material, and so forth, the extent of each in the equilibrium 
among the responses shifts. 

This pressure to reduce costs applies equally forcefully to the costs 
of holding inventories. Many institutions in the commodities trade, 
including futures markets, can be understood as ingenious efforts to 
reduce the costs of holding inventories by making more efficient use 
of the existing inventories. Many have been spontaneous creations, 
often poorly recognized as advances. 

One such reaction to the cost of holding reserves of commodities 
was the mid-nineteenth-century development of negotiable ware- 
house receipts issued by public grain elevators in shipping centers 
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like Chicago. By transferring evidence of title to grain through an 
easily circulated piece of paper, negotiable warehouse receipts re- 
duced the expense of and damage from moving the grain itself. This 
invention is comparable to the rise of giro banks for specie in Venice 
and Amsterdam in the seventeenth century. A customer could direct 
the transfer of funds to the account of another by written or oral 
order and so reduce considerably the time and expense of extin- 
guishing a debt. The new holder of the funds could then use them 
as the basis for further transfers in bank.” 

A giro bank was a warehouse only and always kept a sufficient 
amount of specie on hand to back all deposits. A natural evolution of 
giro banks was fractional reserve banking. Banks can create credit in 
the form of checking accounts (money in bank) or in the form of 
printed bank notes. The acceptance of bank credit, whether in the 
form of checks or bank notes, as a means of payment allowed the 
community to make do with much less of the actual legal medium of 
payment, namely gold or silver coins. A bank, by pooling the actions 
of many individuals, reduces the total reserve necessary for emer- 
gencies. In effect, a fractional reserve banking system lowers the 
price of holding money without the addition of more resources. 
Consequently, it makes holding money, in the form of bank notes, 
more attractive than, for example, adjusting the timing of receipts. 

A similar effort to reduce the costs of holding inventories by ex- 
panding effective supply was developed by Chicago grain elevators 
in the 1860s. Chicago’s warehousemen practiced an incipient form 
of fractional reserve banking in grain. Their activity was covert, 
however. It was deducible only from scandals of elevators caught 
with false bottoms to their bins, or scandals after fires when insur- 
ance companies would collect more receipts than the capacity of the 
elevator.” 

From the available evidence, Chicago’s warehousemen showed 
considerable sophistication in their use of fractional reserves. Like 
conventional bankers, a grain warehouseman had two principal 
means of overissuing receipts. First, he could speed up the printing 
presses for receipts. Second, a warehouseman, with every appear- 
ance of virtue, could issue only receipts for grain put into store, all 
the while surreptitiously shipping out grain on his own account, and 
so leaving more receipts outstanding than grain. From the few avail- 


? Giro comes from the Latin word meaning to rotate. 
> A detailed account of grain banking along with references to the statutes making it 
illegal can be found in Williams (1984). 
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able instances, it would seem that warehousemen could hold only 
50% reserves and still meet their obligations to deliver grain on 
demand. 

Far from seeing the overissuing of grain receipts as a great inven- 
tion comparable to fractional reserve banking, many farmers, grain 
shippers, and commission merchants viewed the warehousemen’s ac- 
tions as simple fraud, a breach of their fiduciary duties to depositors. 
As early as 1851 the legislature of Illinois had prohibited warehouse- 
men from issuing receipts for grain unless the property was actually 
in store. Despite the law, which had no sanctions, there was fre- 
quently a discrepancy between the amount Chicago warehousemen 
kept in store and the face amount of receipts outstanding. In 1859 
the directors of the Chicago Board of Trade voiced their disappro- 
val of this practice; nonetheless, complaints abounded in 1862 and 
1867. By 1870 resentment against warehousemen’s abuses, from the 
issuing of false receipts to acting in concert with the railroads in 
order to monopolize the storage business, helped establish a state 
agency, which undertook a system of registering the receipts for all 
new arrivals into store and canceling receipts for all shipments. 

Warehousemen in Chicago persisted in overissuing warehouse re- 
ceipts for as long as they did despite these legal prohibitions for the 
same reason modern banking relies on a system of fractional re- 
serves. Just as banks can be relatively certain only a small proportion 
of their depositors will ever withdraw their money at one time, large 
public elevators were sure everyone would not ship his grain out at 
the same time. While some people were receiving shipments, others 
were making arrangements for shipments out. Consequently, a frac- 
tion of the total amount deposited, whether money or grain, sufficed 
to cover withdrawals. Had the warehousemen been able to use a 
fractional reserve system legally, shippers, concerned with loading 
their vessels quickly, would have held for the same opportunity cost 
more warehouse receipts payable on demand (or the same number 
at a lower price). Fractional reserve banking in grain would have 
reduced the costs of holding inventories. 


5.3. The economic function of futures markets 


Although the citizens of Illinois outlawed fractional reserve banking 
in grain, they permitted the development of futures markets, 
another invention that reduces the costs of holding inventory. Sim- 
ply put, the contribution of futures markets is to be an organized 
part of an inplicit loan market for commodities. A functioning loan 
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market for commodities improves the allocation of reserves over 
time and among those holding stocks at any one moment in time. A 
loan market directs stocks to the firm whose need for them is most 
immediate. Such improvements in the allocation of reserves effec- 
tively lowers the price of holding them. 

Perhaps the issue can be understood by considering what a firm 
obtains if it cannot borrow a raw material but can only buy it outright. 
A commodity on the spot is a bundle of two characteristics: access to 
the good over some period of time and the right to future use begin- 
ning at the end of that period. The contribution of futures markets is 
precisely to accommodate these two separate markets, a market for 
accessibility and one for the good’s future use. It slices the commodity 
into different periods, effectively making many goods out of it. With- 
out a futures market, a firm wanting to secure access must buy the full 
amount outright. With a futures market, a firm buying a good on the 
spot can sell its right to that commodity in the future by contracting to 
deliver in the future. The firm is left with only what it really desires, 
namely accessibility over the first period. Just as separate markets for 
telephones and telephone service allow people more flexibility and 
choice, separate markets for accessibility and forward wheat or for- 
ward cotton allow firms to better adjust to the uncertainty and delay 
in their production processes. 

The nature of the argument is even more obvious in the case of 
money. Firms are frequently in need of cash for short periods above 
their long-term needs. Imagine, however difficult, the state of affairs 
if there were no functioning loan market for money. Typically, a 
firm raises money for long-term needs by issuing stock, since stock 
never obliges the firm to return the money. If the firm could raise 
cash only through the sale of stock, it would need to sell enough to 
raise the largest amount of invested capital and cash it would ever 
require at one time. It is hard to imagine a firm with a hoard of cash 
periodically far above its needs precisely because it will do every- 
thing possible to reduce its idle funds. Perhaps it will resort to the 
cumbersome and expensive procedure of repurchasing its own 
stock, only to reissue it when its seasonal needs are high. Clearly, an 
active loan market in money with a range of maturities allows a firm 
much more flexibility in managing its cash. The result of an effective 
loan market is that it holds less cash on average, an outcome for the 
economy as a whole equivalent to the discovery or creation of more 
money. Through a loan market, cash is passed to the firm that most 
needs it at that moment, to be passed on again when some other 
firm needs the cash more. 
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A loan market in commodities in a similar manner improves the 
distribution of physical inventories and reduces the average amount 
that firm must hold. For example, suppose that an anticipated bulge 
in the demand for a miller’s flour has induced it to hold extra wheat. 
The miller’s neighbor, however, may enjoy the next bulge and need 
access to inventory when that time comes. The total inventory would 
be better used if it were always in the hands of the merchant who 
most needs secure access at any particular moment. In this case it 
makes more sense for each mill to borrow wheat for a short period 
of time, rather than buy it outright. If each mill needs accessibility 
over only a particular period, why should it own forward wheat that 
allows access over all other periods? Futures markets enable those 
two flour mills to improve the use of their inventory, just as banks 
improve the use of money by lending it to firms who need it imme- 
diately but only temporarily. 

Because a single futures market allows for trading in a number of 
different months, it comprises several implicit loan markets for a 
particular commodity. One loan market covers the period from the 
present to the futures contract with the nearest delivery, and re- 
quires both the futures market and the spot market. This require- 
ment is the reason why the contribution of futures markets must be 
qualified as being only part of a loan market for commodities, al- 
though if a contract for immediate delivery is included conceptually 
in the array of contracts for different dates of delivery, then the 
futures market encompasses the present loan market. Another im- 
plicit loan market, fully within the futures market, covers the period 
between the nearest delivery month and the next futures contract, 
another market, the next pair, and so on. The spreads between the 
different pairs of months represent the interest rates on forward 
commodity loans over these periods. The more months in which 
there is trading of contracts for delivery, or, in other words, the 
greater the range of the forward loans, the more flexibility a firm 
has when selecting the term and amount of accessibility. 

Of course, if there were an explicit loan market in commodities, 
the contribution of futures markets would be redundant. Even so, 
what is most important economically is to have a loan market in 
some form. It matters much less whether the loan market is explicit 
or implicit. Likewise, it is of much less importance whether the loan 
market, implicit or explicit, is an informal collection of dealers trad- 
ing by telephone or a formal, central exchange like the Chicago 
Board of Trade. The allocation of commodities through an informal 
explicit loan market would differ only slightly from an organized 
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Figure 5.1. The contribution of futures markets 


implicit market. They are essentially equivalent ways to trade. With- 
out any kind of loan market, however, the allocation of commodities 
is very different. 

Much confusion over the contribution of futures markets arises 
from the trouble in defining the circumstances taken as given. Given 
that a loan market for commodities exists, whether it is implicit or 
explicit becomes a major distinction. Likewise, given that a loan mar- 
ket exists and is implicit, the distinction between an informal for- 
ward and an organized futures market becomes relevant. Yet the 
conditions accepted as given must not be forgotten. For example, 
inspection of explicit loan markets, formal or informal, provides an 
immediate test of attributes thought special to futures markets. 

The contribution of organized futures markets can best be under- 
stood with the help of a tree-like structure such as that shown in 
Figure 5.1. At the base of the tree is the need for a loan market in 
commodities. Extending from that base are two branches, one repre- 
senting an explicit loan market and the other an implicit loan market 
achieved through the combination of explicit spot and forward or 
futures markets. At the end of each of these two branches are two 
twigs, one representing an informal market, the other an organized, 
centralized exchange. More specifically, given an implicit forward 
market, one twig represents an informal explicit loan market like 
that for lending warehouse receipts, while the other twig on that 
branch represents a formal loan market such as that operated by 
NUEXCO for uranium. On the other hand, given an explicit for- 
ward market, one twig is an informal implicit loan market, a combi- 
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nation of spot and forward markets, and the other is an organized 
implicit loan market, or futures market. 

Just such a tree is accepted as a matter of course when approach- 
ing the market for money. Throughout the ages, many different 
items, from cowrie shells to electronic signals, have served as the 
medium of exchange. Even more varied have been the institutional 
arrangements for borrowing and lending these various forms of 
money. Nevertheless, men of affairs, regulators, and theorists of 
money have penetrated the facades of these many institutions and 
have, generally speaking, recognized that their function fundamen- 
tally concerns borrowing and lending money. Unfortunately, people 
have been slower to recognize systems of trading equivalent to those 
involving futures markets, for instance, loan markets for grain re- 
ceipts, and hence have missed the common feature of borrowing 
and lending commodities common to all. 

Among the many methods of organizing the market for loans of 
money, the most obvious arrangement is an explicit loan market 
with an explicit interest rate. An easily comprehensible variant of an 
explicit loan market for money is discounting, in which the interest 
rate is implicit in the difference between what a borrower can raise 
in current funds and what he promises to pay at some date in the 
future. The borrower must also pay the same interest on the loan 
whether it is called a loan outright or an overdraft. For their part, 
many large borrowers such as banks and securities dealers raise 
money through repurchase arrangements involving government se- 
curities. Although Chapter 2 stressed the aspect of these repurchase 
agreements for borrowing securities, these agreements also provide 
a loan of money to the party lending the securities. Less obvious as a 
loan of money, but a loan nonetheless, are the many deals providing 
one party with money in one location in return for his promise to 
deliver money at some later date at another location, most often a 
money center like New York, London, or, as in earlier times, Flo- 
rence. Such a contract is called a bill of exchange, of course. When 
the money to be returned is the same currency as obtained, the 
transaction is categorized as domestic exchange; when another cur- 
rency is returned, say guilders for florins, the transaction involves 
foreign exchange. So-called dry exchange was an even more com- 
plex repurchase agreement arranging a loan of money. 

More often than not these various institutions for lending money 
are on a twig representing informal rather than organized markets, 
that is, dealer networks rather than central exchanges. Yet such 
centralized institutions have existed, such as the “money desk” on 
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the New York Stock Exchange. Perhaps the U.S. Treasury bill auc- 
tion, with its weekly ritual of bids from all dealers, should also be 
considered as a formal market, an organized implicit loan market to 
be exact, since bills are sold at a discount rather than at an explicit 
interest rate. 

It makes little difference whether a loan of money is arranged as 
dry exchange, as an overdraft, or as a discounted note; all serve the 
same purpose. None is significantly more cumbersome and more 
expensive than the others; all would result in much the same interest 
rate. Likewise, what matters most in commodities is a functioning 
loan market, which many systems of trading could provide reasona- 
bly well. The particular system of trade among essentially equivalent 
systems of trading is much less relevant. 

Admittedly, the institutional form of a market has some effect on 
the prices that emerge. The phrase “equivalent systems of trading” 
exaggerates the similarities of institutions. Even if extreme, it serves 
as a useful antidote to the more common exaggeration of accepting 
different institutions as being only distant substitutes. Without a 
clear understanding of the economic function of an institution and 
its similarities with other systems, one is too easily led to ascribe 
importance and uniqueness to its method of trading. It is too easy to 
confuse the facility with which an institution performs a function 
with the function itself. One should suspect that the coexistence of 
several different institutional forms, as for example in the collection 
of loan markets for money, demonstrates first and foremost how 
little different they really are. If one were clearly superior, it would 
dominate for long stretches of time and over wide areas. 

Even if many systems of trading are close substitutes, the institu- 
tional form of a loan market is not devoid of interest. The reasons 
why, in the case of money, checking accounts are used as opposed to 
domestic exchange are still worth study, as is the question of 
whether the money market is highly organized with elaborate rules 
or an informal collection of traders with few standardized proce- 
dures. One can also investigate which institutional form for lending 
money is least susceptible to shocks or which permits the participa- 
tion of more traders. Likewise, it is interesting to explore why fu- 
tures markets, namely an organized implicit loan market, have be- 
come the dominant institution providing commodity loans. 

The remainder of this chapter puts forth several hypotheses for 
the reasons futures markets have become the dominant institution 
for loans of commodities. Consistent with the observation that the 
institutional possibilities are not profoundly different, the reasons 
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deduced for the dominance of futures markets seem almost trifling. 
It appears that futures markets have a transactional convenience 
compared with explicit loan markets. Whenever the lender does not 
want his good back, as would apply in the case of farmers wanting to 
market their crops, it is easier for all concerned if borrowers con- 
struct loans implicitly rather than explicitly. One can be on firmer 
ground when putting forth legal reasons for one institution over 
another. If one institution is at a legal disadvantage, whether it itself 
has been outlawed or whether particular contracts move more easily 
through the courts, then it is not likely to be the dominant market 
form. Explicit loans of securities and commodities are at a disadvan- 
tage compared to implicit loans because they have become more 
ensnarled in bankruptcy courts. Actually futures contracts were 
nearly outlawed in the nineteenth century by courts confusing them 
with proscribed gambling contracts. 

On closer inspection, it does not appear that futures markets dif- 
fer very much from informal forward markets, even though a large 
literature makes much of this distinction. In other words, the issue 
of why contracts for future delivery are traded on organized ex- 
changes appears to be the least significant issue of all. Nor do the 
techniques of protecting contracts through margin and offsetting 
contracts through the payment of differences explain why futures 
markets rather than explicit loan markets exist. 

In the following sections, it might seem that short shrift is given to 
the advantages of margin and clearing. Far from denigrating these 
techniques, the point is precisely to show that because of their con- 
siderable advantages they emerge in many other places than futures 
markets. Consequently, they cannot explain the particular contribu- 
tion of futures markets. People have failed to perceive futures mar- 
kets in the setting of the tree in Figure 5.1 and, hence, have ascribed 
to futures markets attributes they share with other markets. 


5.4. Futures markets and forward markets 


Telser (1981) posits that organized futures markets exist because 
they are superior to informal forward markets. An organized fu- 
tures market has elaborate written rules, standing committees for 
adjusting disputes, and a limited membership. According to Telser, 
futures contracts are also exceptionally secure due to their system of 
margin and the role the clearinghouse takes, as party to all trades, in 
backing the contracts. In contrast to futures contracts, forward con- 
tracts rely on the good faith of the individual parties. Also in con- 
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trast to standardized futures contracts, a typical forward contract, 
according to Telser, is tailored, through substantial negotiations, to 
the individual parties and the particular lot of the commodity. 
Therefore, they cannot be offset by identical contracts, and there is 
no scope for the advantages of clearinghouses and settlement by the 
payment of differences. At the sacrifice of many different contracts 
tailored to specific situations, futures markets concentrate trading in 
just a few contracts, greatly increasing the number of people willing 
to trade any one of the remaining contracts. The resulting liquidity 
understandably makes the futures contracts even more attractive to 
traders. 

Telser suggests that the superiority of futures contracts over for- 
ward contracts can be understood by drawing an analogy between 
currency and personal checks. Although checks can be written for 
any amount, an advantage that eliminates the inconvenience of mak- 
ing change, they depend on the credit of one person. The govern- 
ment, on the other hand, backs Federal Reserve notes, which, be- 
cause they are impersonal, can pass freely between strangers. The 
consciously limited number of denominations of bills, by greatly in- 
creasing the circulation of a particular denomination, increases the 
ease of handling currency. Although bills can be used over and over 
again, checks must be laboriously returned to their drawers. In 
short, according to Telser, currency and futures contracts, because 
they are impersonal and standardized, and as a result are far more 
liquid, are superior to checks and forward contracts respectively. 

By viewing a futures contract as a temporary and liquid store of 
purchasing power in the manner of currency, Telser is expanding 
on a view of futures contracts long held by Working. Working 
(1953b: 560) maintained, “Hedging in futures consists in making a 
contract to buy or sell on standard terms, established and supervised by a 
commodity exchange, as a temporary substitute for an intended later contract 
to buy or sell on other terms” (emphasis in original). Thus, according to 
Working, standardized futures contracts temporarily take the place 
of merchandizing contracts; once these specific contracts have been 
negotiated, the futures contract is canceled by offset. Many others 
besides Telser and Working have emphasized the differences be- 
tween forward and futures contracts; Kaldor (1939) and Dow (1940) 
are early examples. A gulf between futures contracts and forward 
contracts is so widely accepted that a disclaimer about forward con- 
tracts appears in almost every article on futures markets. This view 
of the contribution of futures markets might be succinctly called the 
“liquidity theory of futures markets.” 
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Despite the common appeal to analogies with money, the liquidity 
theory of futures markets emphasizes very different features of fu- 
tures markets than does the view propounded in this book. The two 
views are not necessarily contradictory. In fact, as the common anal- 
ogy with money suggests, both are complementary. Yet the liquidity 
theory is concerned with the tertiary issue of why some markets are 
organized. 

The common analogy with money can illuminate the place and 
relative importance of the two explanations of the contribution of 
futures markets. Telser’s analogy concerns whether Federal Reserve 
notes or personal checks serve as the medium of exchange. True, 
checking accounts may pay some interest net of processing charges 
and minimum balances while currency pays none, but holding either 
one incurs a severe Opportunity cost compared to holding bonds. 
When studying the money market almost everyone lumps checking 
account balances and currency together. The difference between 
them is a minor issue. What is important about money, whether 
Federal Reserve notes or balances in checking accounts, is the insight 
it gives into why firms hold inventories of commodities, and why 
they might want to borrow them. In terms of Figure 5.1, the tree 
representing the contribution of futures markets, the full interest 
rate lost when holding money broadly defined corresponds to 
whether or not there is a functioning loan market of some type for 
commodities. The further issue of whether there is any difference in 
the interest rate lost holding checking accounts compared to cur- 
rency corresponds to whether the loan market for commodities is a 
formal futures market or an informal forward market. 

Perhaps this analogy with money is unfair to the liquidity theory. 
Although the distinction between currency and checks may be a 
secondary issue in understanding loan markets for money, it is possi- 
ble that the corresponding difference between futures and forward 
markets is much more important to an understanding of loan mar- 
kets in commodities. As it happens, the actual differences between 
forward and futures markets are small. The contrast that the liquid- 
ity theory presumes exists between sophisticated futures markets 
and clumsy forward markets is too sharp.* What differences exist are 


* Trouble for the liquidity theory can be anticipated from the fact that Federal Re- 
serve notes and checks are much more alike than Telser admits. For many transac- 
tions, it is a matter of indifference to both parties whether currency or checks settle 
debts. The problem with Telser’s analogy can also be seen in the history of money. 
Developed after coins, checks are conventionally portrayed not as inferior, as Telser 
claims, but as a superior invention that reduces the need to transfer actual cash. 
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more of degree than kind. Many so-called forward markets are 
highly sophisticated, often with means of clearing and enforcing 
contracts much like those of futures markets. Conversely, futures 
contracts are not actually impersonal. These statements, and their 
elaborations in section 5.5, are not meant to imply the liquidity the- 
ory is wrong. Rather these criticisms are meant to correct the over- 
emphasis on futures markets as organized exchanges. 

Futures contracts do not actually have the highly impersonal na- 
ture of currency because the backing of the clearinghouse protects 
only a small proportion of outstanding futures contracts. A clearing 
member’s account, recall, is kept on a net basis with the clearing- 
house.’ If he sells twenty contracts as a commission merchant for 
various customers, and buys thirty for others, he deposits original 
margin with the clearinghouse only for the ten net he buys. Like- 
wise, the clearinghouse only guarantees and passes through varia- 
tion margin for the ten net. The futures commission merchant him- 
self must transfer funds among his customers’ accounts on behalf of 
the twenty other contracts. Thus, the performance of all fifty con- 
tracts relies on the futures commission merchant and his ability to 
police the creditworthiness of his many customers to keep their mar- 
gin accounts current. With the exception of a member of the clear- 
inghouse who deals only on his own account, futures contracts are 
actually agreements between a clearing member and his customers. 
For customers of a futures commission merchant who is not a clear- 
ing member himself but instead has a special account for the net of 
his contracts with a clearing member, the collective backing of the 
clearinghouse is yet another step away. 

In addition, clearinghouses like that of the Chicago Board of 
Trade did not interpose themselves as guarantors of futures con- 
tracts nor as collectors of margin for many years, including the 
1880s and 1890s when trading in grain futures markets was more 
active than at any time before the 1970s. Surely the markets in the 
1980s are not appreciably different from those of the 1880s. Like- 
wise, even though the London Metal Exchange has no system of 
margin, no one would maintain that it does not offer the advantages 
of a futures market. Members of the LME, who are very few in 
number, dispense with margin among themselves (even though they 
require margin from their customers), because they are confident of 


> A few exchanges require more margin than on a net basis, but on none are all 
contracts covered (Edwards 1983). 

ê For this reason, some have proposed that original margin be deposited on a gross 
basis. 
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the fulfillment of contracts between one another. From these in- 
stances, one can conclude that the backing of the clearinghouse and 
its role in the system of margin are not what make organized futures 
exchanges stand apart.’ 

Thus, futures contracts are less secure than the liquidity theory 
portrays them. The liquidity theory also ignores how forward con- 
tracts often rely on more than the good faith of the contracting 
parties. For example, a party to a forward contract in foreign ex- 
change or government securities can expect the equivalent of a mar- 
gin call if prices move too far against him, although the security 
deposit is not adjusted as frequently and meticulously as in futures 
markets. (Of course, forward contracts always rely on the courts.) 

Forward contracts also are often highly standardized contracts. 
This can be seen most clearly in dealings in foreign exchange and 
government securities. After all, the majority of such dealings are in 
round lots of millions of dollars. For their part, banks issue certifi- 
cates of deposit in denominations of $100,000 and $1,000,000. 

The real advance in the practice of canceling contracts by offset 
and payment of differences comes not in the move from informal 
ringing up (as practiced in the early days of the Chicago Board of 
Trade) to an official clearinghouse but rather from the original stan- 
dardization of the contract. Forward markets, not futures markets, 
are generally the first to standardize the size of lots, the grades 
allowed for delivery, and the circumstances of delivery such as 
whether in railcars or in elevators. Indeed, there is considerable 
evidence that the first futures markets, the Chicago Board of Trade, 
the New York Cotton Exchange, and the Liverpool Cotton Ex- 


7 The properties of variation margin itself are the center of the literature begun by 
Black (1976), with articles by Breeden (1979 and 1980), Cox, Ingersoll, and Ross 
(1981), and others. Forward contracts are not paid for until delivery, while futures 
contracts involve variation margin, with the effect that the futures contract can be 
paid for in part before delivery. Consequently, much is made of the distinction 
between forward and futures contracts. Although theoretically valid, “the mean 
differences between forward and futures prices are insignificantly different from 
zero, both in a statistical and economic sense,” in the words of Cornell and Reinga- 
num (1981: 1045), who studied futures and forward markets for foreign exchange. 
The history of futures markets also supports this conclusion. As it happens, early 
futures contracts allowed for monetary differences to be discounted because they 
represented early settlement of the contracts (e.g., see the rules of the New York 
Cotton Exchange [1891]). That these rules are no longer on the books suggests that 
this difference between forward and futures contracts is of little practical signifi- 
cance. A proposal in 1882 by the Settlements, Clearing House, and Bank Commit- 
tee of the Liverpool Cotton Association would have set an average discount rate for 
all differences “to facilitate office work and calculations on Contracts” (attached to 
minutes of 18 December 1882. 380 Cot 5/1, Liverpool Records Office). 
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change, which officially recognized futures trading in the mid-1860s 
or early 1870s, simply adopted contracts already standardized in in- 
formal forward markets (Williams 1982). Forward contracts in bread- 
stuffs reported in the 1840s and 1850s already showed the round lots, 
500 or 1,000 barrels of flour or 1,000 or 5,000 bushels of grain, used 
later in futures contracts on the Chicago Board of Trade. Recently, in 
much the same way, new futures contracts have been patterned after 
existing standardized forward contracts, whether the terms of for- 
ward delivery in the fuel oil market or the terms of forward delivery 
of mortgage certificates. Whenever the specifications of the futures 
contracts were written differently from prevailing forward contracts, 
futures trading in the commodity has failed. The contract on the 
Chicago Mercantile Exchange for pork bellies languished until its 
provisions in regard to shrinkage, storage time, transportation al- 
lowances, and grades were brought into closer correspondence with 
trade practices (Powers 1967). In designing its plywood contract 
(which began trading in 1969) the Chicago Board of Trade matched 
forward contracts as closely as possible, and it had much greater suc- 
cess than the New York Mercantile Exchange had with its plywood 
contract, which had a different method of delivery than forward con- 
tracts (Sandor 1973). With all futures contracts, the exchanges are 
forever attempting to bring them more into line with the predomi- 
nant forward contract in the trade. 

One must also be careful not to conclude that markets without 
well-developed clearinghouses are unsophisticated and enjoy none 
of the benefits of offsetting contracts. After all, the Chicago Board 
of Trade was called a futures market long before it established an 
official clearinghouse. Clerks arranged alphabetically by their firms’ 
names in one large room passing warehouse receipts among them- 
selves, as begun in the early 1880s on the Chicago Board of Trade, 
accomplish nearly all that a formal clearinghouse does. 

In essence, standardized contracts and the offsetting of contracts 
are common not only in organized futures markets but in many 
other markets as well. Further, forward markets often protect con- 
tracts through margin, while futures contracts are not particularly 
impersonal. Therefore, Telser and others subscribing to the liquidity 
theory of futures markets base their theory on too sharp a contrast 
between forward and futures contracts, and they consequently over- 
state the contribution of centralized exchanges. 

The existence of standardized forward contracts traded by offset 
should put to rest another controversy over the difference between 
futures and forward contracts. Kaldor (1939) and then Dow (1940) 
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argued that inventories committed for deliveries on forward con- 
tracts do not provide the benefit of accessibility, or in their terminol- 
ogy, convenience yield. If a dealer has signed a forward contract 
committing him to deliver a specific lot to a specific person, he 
seemingly has no recourse but to hold and deliver that lot. If he sells 
it to someone else, he can never get the precise lot back. On the 
other hand, if a dealer has committed his inventory to delivery 
through a futures contract, he can rescind his agreement in the 
event he needs the inventory for another purpose by the expedient 
of buying an offsetting futures contract. This flexibility is what in- 
duces him to pay the opportunity cost of spreads below full carrying 
charges for a hedging operation. 

The exception to this state of affairs is when the forward contracts 
are themselves standardized agreements traded by offset. Since this 
exception applies to most commodities with futures trading, prices 
in the forward market are no different from those in the futures 
market. From a broader perspective, the argument made by Kaldor 
and Dow could have been dismissed without mention of active for- 
ward markets. Even a highly specific forward contract for commodi- 
ties usually designates a particular grade for delivery rather than a 
particular lot. Another lot of the same grade could be substituted for 
the original lot, and the buyer would be none the wiser. As long as 
the commodity itself is fungible, the seller can use his original hold- 
ings, if the need should arise, buying an equivalent amount later at 
his convenience. From his perspective, it should matter little whether 
he buys an additional amount and proceeds with his scheduled deliv- 
ery or cancels that delivery ahead of time by purchasing an offset- 
ting contract. Since commodities with futures trading must be fungi- 
ble, it follows that the commodities themselves are fully as fungible 
for forward contracts. 


5.5. Futures markets and organized markets 


Actually, this emphasis on the centralized and organized nature of 
futures markets is misplaced for an even more important reason. 
The issue would arise even if loan markets were explicit rather than 
implicit. In other words, the dispute about the advantages of a cen- 
tral organized market over an informal market would arise even if 
there were neither futures markets nor forward markets, but explicit 
loan markets instead. Consequently, the resolution of that dispute 
has only a limited amount to say about the reasons futures markets 
exist. 
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The loan market for shares on the New York Stock Exchange in 
its halcyon days before the regulations of the 1930s illustrates most 
forcefully that a loan market can be highly organized. Loans of 
shares were protected by margin and passed through an advanced 
clearing system exactly in the manner Telser believes distinctive to 
futures markets. Recall that the explicit loan market on the New 
York Stock Exchange is a double loan market in which money is lent 
in return for a loan of shares. The amount of money involved was 
adjusted every day according to the direction in which the stock’s 
price moved, exactly as futures contracts are marked to market with 
variation margin. Beginning in 1892, a highly sophisticated clearing- 
house accommodated both outright purchases and loans of shares, 
working a considerable advance in the ease of using the loan market 
(Emery 1896). 

A similar system of ensuring and offsetting contracts could evolve 
if the good lent were wheat or copper instead of stock certificates. 
Indeed, those speculators who borrowed warehouse receipts in grain 
in the 1850s and 1860s in Chicago deposited a large part of the 
worth of the receipts as collateral, deposits akin to original margin, 
for repaying loans. Whether they were also required to pay variation 
margin if prices moved against them (or whether the commission 
merchants were required to give back some of the deposit if the 
price moved lower) is impossible to tell from the scanty descriptions 
left. In any case, it is obviously possible to construct a working sys- 
tem of margin for an explicit loan market in commodities. 

Although no advanced system of clearing has operated for loans 
of commodities, a so-called Cotton Bank in Liverpool cleared spot 
transactions in cotton (Elison 1905). Spot transactions in Liverpool 
were not for delivery seconds after the deal was struck but rather the 
next day, as indeed most spot transactions in any commodity are in 
practice.* Consequently, there is time during the day for a trader to 
enter into several transactions, in which case a clearing bank would 
help in reducing actual deliveries to the net amount of both cotton 
and money. Once this system was in place in Liverpool it would have 
been an easy matter for it to accommodate loans of cotton in the 
manner of the clearinghouse of the New York Stock Exchange. As it 
happened, the clearinghouse for futures transactions absorbed the 
Cotton Bank. 

Much the same argument used to dismiss the notion that margin 


3 Consequently, such nominally spot transactions are a futures contract with one day 
to maturity. 
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and clearing are special to futures markets applies to the role of 
speculators. The extensive speculation on futures markets, in the 
popular eye the dominant feature of futures markets, does not come 
from futures markets’ special connection with the future but rather 
from the great ease and assurance of trading made possible by cen- 
tral, supervised exchanges. There is little speculation in many mar- 
kets because trading is cumbersome. If there were a formal, highly 
liquid loan market and an implicit market for future delivery, specu- 
lators would have all the same incentives to seek out information 
about the future. 

To be more specific, although extensive short selling is necessary 
for a market to absorb all available information, it is not unique to 
futures markets. Because futures markets facilitate short selling, 
Gray (1979) has argued that this is one of their major contribu- 
tions. However, the practice of lending warehouse receipts also 
makes extensive short selling possible. Indeed, it was speculators 
wanting to sell short who were seemingly the principal borrowers 
of the warehouse receipts in Chicago. By selling their borrowed 
receipts on the spot market, they were commited to deliver in the 
future something they no longer possessed. Likewise, it is obvious 
how a futures market encourages long speculation, but the system 
of lending warehouse receipts can also induce more long specula- 
tion. A long speculator can buy on the spot market and lend his 
receipt, his net position being equivalent to owning a futures con- 
tract with delivery at the time the loan matures. 

The role of speculators in futures markets can best be assessed by 
comparing the London Stock Exchange with that of New York. In 
London, recall, stocks are traded for future delivery while in New 
York they are lent or sold for immediate delivery. It could hardly be 
argued that London is the more speculatively inclined market, even 
though the market is a futures market. It is much more likely that 
the behavior of prices is the same in both cities. After all, several 
issues are traded in common, and if prices diverge, arbitrage quickly 
brings them back together. This assertion that prices would behave 
the same regardless of whether there is an explicit futures market is 
not to say that either exchange would operate the same if there were 
no speculators. On both exchanges, speculators were crucial to the 
depth of the market. The important message is that futures markets 
are not uniquely connected with speculation; any advanced market 
attracts speculators. Consequently, speculators are the key to under- 
standing futures markets only to the extent that their trading adds 
to the depth of the market. 
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Once again an attribute thought to be special to futures markets, 
in this instance the extensive short selling, turns out to be much 
more common than imagined in the liquidity theory of futures mar- 
kets. That is not to say the advantages of extensive speculation and 
the advantages of enforcing, standardizing, and clearing contracts 
are inconsiderable. Rather, they do not distinguish futures markets. 
What advantages the liquidity theory credits to organized futures 
markets are, in fact, properly attributed to organized markets in 
general rather than futures markets in particular. It would be better 
to study these features of futures markets in the broader field of 
formal versus informal markets. 


5.6. Transactional reasons for implicit loan markets 


Much less explored than the reason for a formal versus an informal 
market are the reasons some markets are explicit and some implicit. 
In weighing the merit of certain systems of trading, there are advan- 
tages simply from the ease of transacting. In the case of an implicit 
versus an explicit loan market, whether or not the lender wants his 
good back seems to go far in determining the system of trading. A 
person who makes a time deposit in a bank, that is, who lends money 
to a bank, has use for that money when the loan matures and so wants 
it back. Transactions like these where potential lenders want the good 
back are accomplished most easily with both the loan and its price 
explicit. A farmer who has brought wheat to market, however, is not 
likely to want it back. The form of market that can best accommodate 
borrowers when potential lenders really do not want their good back, 
or at least not back in the same condition and location, is implicit. 

Consider a farmer in Peoria who lends his wheat to a local miller, 
although he would have preferred to sell it instead. He agrees to 
lend to the miller because he can still sell his wheat indirectly. He has 
in hand an agreement with the miller in which the miller promises to 
return the wheat by a particular date to the bearer of the agreement 
along with a fee for having borrowed the wheat. Suppose someone 
in Chicago would like to receive wheat at about that time. He could 
buy the loan agreement from the farmer and contract to have the 
wheat shipped to Chicago upon its return in Peoria. If many farmers 
in Peoria and merchants in Chicago transferred such loan agree- 
ments, a secondary market would spring up. Such a secondary mar- 
ket would enable all parties to be satisfied, the farmer who wants to 
sell his wheat, the local miller who wants to borrow wheat, and the 
merchant who wants wheat in the central market. 
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But this combination of an explicit loan market and secondary 
market for such securities requires extra transactions and instruc- 
tions. The result of (1) the loan agreement, (2) the sale of the loan to 
the merchant in Chicago, (3) the instructions to the miller to deliver 
to the Chicago merchant’s local representative instead of the farmer, 
and (4) the merchant's contracting for freight to Chicago, is that the 
farmer hands over the wheat to the miller in Peoria and the wheat 
reappears in Chicago. How much more expeditious it would be for 
all parties taken together if the miller were to conduct a hedging 
operation and borrow the wheat implicitly, (1) buying from the local 
farmer and (2) selling a contract for future delivery on the futures 
market in Chicago. In effect, the miller would borrow from the 
market as a whole rather than from a single party. Although the 
miller now has the extra expense of a second transaction, and possi- 
bly a third if he must arrange for freight, from the farmer’s and 
merchant's perspective, transactions costs are reduced considerably. 
The farmer and merchant can share their savings with the miller, 
directly or indirectly. How much more convenient is this arrange- 
ment even for the miller if he, in the course of events, decides to use 
the wheat in his milling operations. Rather than locate the farmer 
and renegotiate the loan into a sale, the miller can more easily pur- 
chase the wheat by lifting his hedge and canceling its obligation to 
deliver in Chicago. He could do the same if he wanted to pass the 
wheat to another miller. In any event, the farmer is not likely to 
want the wheat back. Consequently, an implicit loan saves all parties 
expenses collectively and gives them more flexibility than an explicit 
loan whenever there is a natural flow of a commodity from one 
location to another, one form to another, or one owner to another. 

These transactional advantages appear to explain a shift in the 
institutional form from an explicit loan market to an implicit loan 
market for grain in Chicago in the 1860s. Recall the practice among 
commission men in Chicago in the 1850s and early 1860s of lending 
grain receipts. While the commission merchants were awaiting in- 
structions from the parties whose produce they had on consignment 
or waiting for navigation to open so that they could ship those 
goods, they controlled warehouse receipts needed only later. Natur- 
ally, they were tempted to lend them over the interim, as long as 
they got them back. Once railroads began to transport produce from 
Chicago during the winter and a better network of telegraphs im- 
proved communications with customers, commission merchants be- 
gan to hold warehouse receipts for shorter periods of time. More- 
over it became much more common for ownership to change as the 
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grain flowed from one place to another; when grain stopped in 
Chicago it usually changed hands. Under these circumstances, the 
explicit loan markets ceased to function, and futures markets took 
their place. Because these circumstances have not changed yet, im- 
plicit loan markets retain their transactional advantage. 

A telling example of how the natural flow of a commodity encour- 
ages a loan market to function implicitly is the money market when- 
ever its principal purpose is to finance trade, either domestic or 
international. If a dealer in Chicago needs to borrow money to pur- 
chase a commodity he plans to ship to New York City, rather than 
arrange an explicit loan with someone in Chicago, he could raise the 
funds by drawing a bill of exchange on a correspondent in New 
York City. The bill would direct the correspondent to pay the bearer 
of the bill in New York a specified amount at a particular time after 
presentation of the bill. After the dealer’s shipment will have been 
sold in New York, it will be much easier for him to pay back a loan 
in New York than repatriate his funds to Chicago. He obtains the 
funds he needs in Chicago by selling (i.e., discounting) his bill of 
exchange to someone locally. The person who buys the bill will send 
the bill to New York, where it will either be presented on his behalf 
by one of his correspondents or sold to a New York investor who will 
then present it. 

A bill of exchange allows a person to obtain a good, namely 
money, in one location, with the promise to return that commodity 
in another location. A short hedging operation works in a similar 
manner. Through a short hedging operation a miller obtains wheat 
locally with a promise to return wheat in Chicago, just as a soybean 
crusher in Peoria obtains beans with a promise to return meal and 
oil in Chicago. These borrowers, whether of money, wheat, or soy- 
beans, do not borrow directly from a single party. Rather they con- 
duct business in their own local market with one person and in the 
central market with another. 

Indubitably, the purpose of a domestic bill of exchange is to bor- 
row money implicitly. Such bills are of great advantage to a)’ ship- 
pers, even if their goods are not intended for New York City. They 
can either ship their money to New York to pay their debt or, more 
commonly, sell their funds locally for a bill promissory in New York, 
which they can use to offset their own obligation. Incidental to any 
domestic bill of exchange is an implicit short position in the freight 
charge for shipping money from the place where the goods are 
actually sold to New York. This rate can fluctuate if, for example, 
money becomes especially tight in that local market, say Buffalo, 
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although its movements are limited by the relative ease and speed of 
shipping currency back and forth between Buffalo and New York. 
This risk to issuing domestic bills of exchange corresponds to basis 
risk in commodity markets, specifically the basis risk for a commod- 
ity that is of the contract grade but is outside the immediate area of 
the futures market. The basis for wheat other than the contract 
grade held in Peoria combined with a short futures position in the 
Chicago market corresponds to the risk of a bill for foreign ex- 
change, since in both cases something other than the precise com- 
modity obtained locally must be returned in the central market. This 
correspondence between basis risk and the risks incidental to bills of 
exchange is well worth contemplation. What is important to compre- 
hend is that these risks little impede the drawing of bills of ex- 
change, and for that reason, basis risk is not of great significance to 
standard hedging operations. In neither case should the risks ob- 
scure the main purpose of the transactions, which is to borrow, 
either money or commodities as the case may be. The borrowers are 
simply employing an implicit method because of collective transac- 
tional advantages to all the parties involved. 


5.7. Legal reasons for implicit loan markets 


Regardless of the advantages of implicit markets to potential lenders 
who do not want their good back, the existence of implicit markets 
depends upon other factors, primarily legal. If one system of trading 
is illegal or involves considerable delay when entangled in court, it 
suffers a substantial handicap. It might seem that if one system of 
trading is superior for transactional reasons, the legal system will 
eventually adjust to that way of conducting business. And in fact, in 
the legal history of commodity markets, there are many instances 
where the courts have ultimately recognized a new practice. Yet 
there are also many instances of sustained legal opposition, often 
because a particular practice in commodity markets conflicted with a 
higher legal principle. 

Although legal complications can deter a particular system of trad- 
ing, the handicap of illegality need not be absolute. Options, for 
example, were illegal during the 1870s and 1880s in Illinois, and yet 
trading flourished after hours at the Chicago Board of Trade. No 
one would prosecute the traders. Similarly, in the 1840s, most trans- 
actions in New York for shares of stock were contracts for future 
delivery, which the courts had failed to uphold as valid. Such trading 
persisted because the traders agreed among themselves to have no 
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recourse to the courts, and anyone who breached his pledge was 
blackballed. 

That legal prohibition can be a considerable deterrent is clearly 
seen in the case of grain banks. The laws against overissuing ware- 
house receipts for grain were made even stricter in Illinois in the 
1860s and 1870s, and eventually all warehouses kept 100% reserves. 
Whether or not this was wise public policy, it surely had a significant 
effect on the institutional form of grain markets. Judging from the 
behavior of banks for money, most likely a network of branches 
would have developed among grain banks due to the advantages of 
concentrating reserves. Grain branch banking would probably have 
reduced the number of futures contracts used to transfer commodi- 
ties implicitly from one location to another (i.e., buy in City A and 
sell for future delivery in City B). At least that has been the case for 
money. According to Scammel (1968: 164, 171) and Mishimura 
(1971), branch banking in England reduced the number of domestic 
bills of exchange. More important, with flourishing grain banks 
there would probably have been no organized central futures ex- 
changes for grain. Banks, it is true, lend money implicitly through 
the practice of discounting. But each bank deals with its customers 
on its own premises, approaching other banks through informal 
channels. Therefore, an informal implicit loan market would have 
been more consistent with grain banks. 

In the 1870s and 1880s the developing system of settling futures 
contracts by the payment of differences came under considerable 
legal attack. First, payments of monetary differences appeared to the 
courts to be bets, which were not valid contracts. Second, settlement 
by the payment of differences altered the agent-principal relation- 
ship between futures commission merchants and their customers. 
Had the legal battles come out differently, which they came close to 
doing, many of the advantages of settling futures contracts by offset 
would have been lost, and organized futures markets might well 
have atrophied. 

Futures contracts became entangled with the statutes against 
wagers because a wager is difficult to define legally. A wager has all 
the requisites of a legal contract: parties, consideration, subject mat- 
ter, and the meeting of minds (Dewey 1886: 9). Yet in the law’s eyes 
such a contract is invalid because it is not to the mutual advantage of 
both parties, one party gaining at the expense of the other. The 
payment of money to settle differences, the method of fulfilling the 
great majority of futures contracts, appeared to the courts to be a 
case where one party gained at the expense of the other. Truthfully, 
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in a most literal sense, a futures contract really is a wager on uncer- 
tain events, but then so is nearly every commercial transaction. 

Faced with the commercial prevalence of futures contracts, the 
courts laboriously constructed two additional tests to determine 
whether futures were wagers (Bisbee and Simonds 1884). First of all, 
the written contract had to require delivery unconditionally, which 
left options outside the protection of the law because their delivery 
was conditional. Second, at least one of the parties to the contract 
had to intend to take or make delivery; for if there was a mutual 
understanding that the provisions for delivery would not be en- 
forced, the contract was nothing more than a wager. Of course, this 
test placed courts and juries on the dangerous ground of interpret- 
ing parties’ intentions, a task made even more difficult by having 
written evidence only in the form of a cryptic telegram, “Buy 5,000 
bushels July corn at 54¢.” 

Inevitably, some new judge, observing that only a few percent of 
futures contracts were settled by delivery regardless of the provi- 
sions calling for delivery, would cut through the tortuous logic of his 
peers and once again declare futures contracts void, and the contro- 
versy would continue.” For example, in Beveridge v. Hewitt (1881), 
which dealt with the ringing up done on the Chicago Board of 
Trade, the court maintained that “the business of the board being so 
organized as to facilitate fictitious transactions in the settlement of 
differences, an inference arises, whenever the course of dealing is 
shown where one of the parties intends to settle in that manner,” 
that the very futures contracts, and not just the settling procedure, 
are void.'” The scars of this judicial hostility can still be seen in the 
greater attention American exchanges give to terms of delivery than 
do English exchanges, which found their courts more willing to ac- 
cept futures contracts on their face. 

On the other hand, some American judges grasped “that these 
customs are founded on commercial convenience; that they are not 
in contravention of law.”'! In the case of Clarke v. Foss (1878), involv- 


” See Gregory v. Wendell, 39 Mich. 337 (1878), Sawyer, Wallace & Co. v. Taggart, 77 
Ken. 727 (1879), or Union National Bank of Chicago v. Carr, 15 Fed. Rep. 438 (1883). 
' 8 Ill. App. 467 (1881); also see Melchert v. American Union Telegraph Co., 11 Fed. 
Rep. 193 (1882). 
Williar v. Irwin, 30 Fed. Cas. 38 (1879). The U.S. Supreme Court (110 U.S. 499 
(1884)) held this instruction to the jury was in error. It did so not on the ground 
that the custom of ringing up showed the transactions were wagers, but because 
ringing up worked a material change in the principal's rights and in other parties’ 
obligations to him, to which he could not give his consent because he was not aware 
of them. 
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ing contracts for corn on the Chicago Board of Trade, the court 
emphasized testimony that said “this adjustment of differences is a 
mere matter of convenience to the members of the board and to 
their customers... [and] frequently saves to their customers the 
costs of insurance and storage.” The court concluded, “If the trans- 
actions disclosed by this case were illegal, then the greater part of the 
banking and clearinghouse transactions in our great commercial 
centers are illegal also. I am persuaded that to hold them so would 
be treading too severely upon the business of the commercial world 
without any corresponding benefit to be expected from it.”"” 

This contradictory legal standing of the system of settling con- 
tracts through the payment of differences was only clarified through 
the U.S. Supreme Court’s decision in Higgins & Gilbert v. McCrea 
(1885) in favor of ringing up.’* The legal logic in this important case, 
incredible as it is, also involved the effect of ringing up on the 
relationship between a principal and his agent.'* Higgins & Gilbert, 
Chicago futures commission merchants, placed a speculative order 
in June of 1883 for August pork on behalf of McCrea. Prices in late 
June turned against McCrea, who refused to forward additional var- 
iation margin. The commission house had routinely rung out the 
party who had originally sold to McCrea, but the party replacing the 
original seller delivered the pork in August. Higgins & Gilbert paid 
the contract price and immediately sold the pork at the lower price 
then prevailing, suing McCrea for the discrepancy. McCrea coun- 
tersued for the margin money he had lost. First, he argued that he 
intended (and Higgins & Gilbert knew this) for his trades to be 
gambling transactions. Second, he claimed that the substitution 
achieved by the ring violated his rights as principal, because it substi- 
tuted another seller without his permission. The judge instructed 
the jury that if they found the transactions to be gambling, neither 
party could recover from the other, and if they found the original 
transactions to be legitimate, then the defendent was entitled to re- 
cover his margin money because the plaintiffs had not followed his 
interests in the ringing up. Naturally the commission firm objected 
to the judge’s charge to the jury. On appeal, the U.S. Supreme 
Court overturned the award in favor of McCrea.” But the Court did 
not rule in favor of the plaintiffs. It seems that they were in the habit 
of ringing out trades while only keeping track of the balance in each 


" 5 Fed. Cas. 955 (1878). '? 23 Fed. Rep. 782 (1885); also see Bonney (1885). 
a Also see Oldershaw v. Knowles, 4 Ill. App. 63 (1879) and 6 Iil. App. 325 (1880). 
5 116 U.S. 671 (1886). 
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account. When produce was delivered they would apply it to the 
oldest contract on their books. The Court ruled this practice did not 
coincide with the regulations of the Board of Trade, which required 
a new principal officially to be substituted after a ringing out, so that 
every trade had an explicit opposite party. In accepting the regula- 
tions of the Chicago Board of Trade, the Court pronounced pay- 
ment of differences a legitimate business practice.'® 

Had futures markets been declared illegal in the course of these 
disputes over settlement procedures, it is probable that explicit loan 
markets would have replaced them. Indeed, during the early 1890s 
when Congress, responding to farmers who held futures markets 
responsible for declining prices, nearly outlawed the short selling of 
futures contracts, the organized produce exchanges gave active con- 
sideration to setting up a system of trading modeled after the New 
York Stock Exchange with its loan market in shares." 

The legal standing of particular transactions also goes far to ex- 
plain why at present some loan contracts are written implicitly 
through the technique of repurchase agreements. Blau and Barber 
(1982) observe this effect in the management of loans of money by 
futures commission merchants from the funds their customers de- 
posit as original margin. Although the funds belong to the custom- 
ers, the interest accrues to the futures commission merchant (who 
lowers his brokerage fees accordingly). The laws regulating brokers 
limit their investments from these fiduciary accounts to the safest 
possible securities, such as U.S. Treasury bills. The futures commis- 
sion merchants, however, prefer to invest in banks’ certificates of 
deposit, which pay a higher rate of interest because of their greater 
risk. Unable to lend explicitly to a bank, futures commission mer- 
chants arrange a repurchase agreement in which they buy a T-bill 
from a bank and agree in advance to resell it to the bank at a 
stipulated price. This repurchase agreement, even with its high- 
grade collateral in the form of T-bills, still amounts to a loan of 
money to the bank. Through repurchase agreements, futures com- 
mission merchants can circumvent the law. The point is not that 


lë Despite this decision, the controversy over ringing up and settlement by the pay- 
ment of differences did not die. The issue reappeared before the courts on and off 
until the 1930s. Other prominent cases include: Ward v. Vosburgh, 31 Fed. Rep. 12 
(1887); Clews v. Jamieson, 182 U.S. 461 (1901); Board of Trade of the City of Chicago v. 
Christte Grain and Stock Co., 198 U.S. 236 (1905); Gettys v. Newburger, 272 Fed. Rep. 
209 (1921); Lyons Milling Co. v. Goffe & Carkener. Inc., 46 Fed. Rep. (2nd) 241 
(1931); and Palmer v. Love, 80 S.W. Rep. (2nd) 100 (1934). 

V For a history of the campaign against futures markets, see Dewey (1905) and 
Cowing (1965). 
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repos are reprehensible, but that the law’s major effect is on the 
method of making loans. 

Bankruptcy laws as well influence the form of transactions. If 
Party A lends something, money or commodities, to Party B, and B 
declares bankruptcy, A may never recover his property. Even if A 
holds sufficient collateral, it may be months or years before the court 
allows him possession. That delay may harm him considerably if he 
has other commitments, as for example if he himself had borrowed 
what he lent to B. With a repurchase agreement, on the other hand, 
Party A has clear title to the collateral, since he had ostensibly 
bought it. This speed in liquidation has been the advantage of lend- 
ing implicitly through a repurchase agreement. Following the failure 
of Lombard-Wall, Inc., in 1982, however, the bankruptcy judge 
ruled that the securities the firm had sold to others as part of repur- 
chase agreements through which it was borrowing money were col- 
lateral and that all were enjoined from disposing of them.'? Al- 
though one cannot fault the judge for perceiving that the repos were 
the same as explicit loans to Lombard-Wall, his ruling reduced con- 
siderably the attractiveness of implicit loans over explicit loans. The 
Federal Reserve, which conducts much of its monetary policy 
through repurchase agreements, prevailed upon Congress to reverse 
the judge’s ruling through an amendment to the bankruptcy law.'° 

Much the same legal issue arises when a bankrupt has a position in 
a futures contract. Traditionally, parties have acted as though varia- 
tion margin money paid by a defaulter belonged unequivocally to his 
futures commission merchant, or if the bankrupt was a clearing 
member, to the clearinghouse. (Variation margin, recall, is paid over 
immediately to someone else.) But in the 1970s, a case was brought 
in which it was argued that margin money was a deposit still belong- 
ing among the bankrupt’s assets.” If a dollar deposited as margin 
money might actually represent only the 5¢ paid to a general unse- 
cured creditor, the whole system of margin as a method of ensuring 
the performance of futures contracts collapses. A new law passed in 
1982 has ended this threat. Had it not, one large advantage of con- 
ducting commodity loans implicitly through futures markets would 
have disappeared. 


' Wall Street Journal, 20 September 1982. 
' Wall Street Journal, 3 May and 29 June 1984. 
2 Seligson v. New York Produce Exchange, 394 Fed. Supp. 125 (1975). 


CHAPTER 6 


The optimal number of futures markets 


Considering the significant advantages of functioning loan markets 
in commodities and the dominance of futures markets as the institu- 
tion for providing such loan markets, one might wonder why orga- 
nized futures markets are so few in number. There are probably no 
more than forty or fifty worldwide with sufficient volume to be 
deemed active markets. The number of exchanges, like the Chicago 
Board of Trade, is even smaller. Further, the same commodity is 
rarely actively traded on more than one exchange. The London 
Metal Exchange and Comex in New York do survive side by side, 
but because the LME closes just as Comex opens they do not com- 
pete directly. Likewise, the cocoa and coffee markets in London and 
New York, even though they trade different varieties, are more 
naturally considered as part of one worldwide market chasing day- 
light hours. In any case, for metals, cocoa, and coffee, either New 
York or London dominates, attracting the large majority of volume 
and open interest. Similarly, the markets for wheat in Kansas City 
and Minneapolis, which offer contracts for different varieties, are 
also small in comparison to the primary market on the Chicago 
Board of Trade. Otherwise, futures trading is overwhelmingly con- 
centrated in one location for a particular commodity. In that one 
market trading is rarely in more than five or six delivery months, 
spanning a year or two. 

The small number of active futures markets is perfectly reason- 
able. Few commodities have a pronounced term structure. That is to 
say, few have spreads sufficiently volatile to justify delivery months 
stretching far into the future. The same is true for one commodity 
in several locations and for the full multitude of delivery months 
within a calendar year. The number of organized futures markets is 
small because, in effect, the prices for many related commodities 
and many related delivery dates can easily be deduced from the few 
explicit futures prices. 

What determines which spreads are volatile concerns the inflexi- 
bilities in demand or supply. In most instances either demand or 
supply is sufficiently supple. Only when something is known about 
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the future but both demand and supply cannot adjust will there be a 
reason to express the appropriate spread and to have a futures 
contract. Inflexibilities are another way of saying high transforma- 
tion costs. Once again, therefore, transformation costs emerge as 
central to the reasons futures markets exist. 

The failure to understand the function of futures markets leads to 
much confusion about the appropriate number of such markets. For 
example, the large swings in commodity prices during the 1970s 
prompted many people to remark that prices would be more stable 
if futures trading extended into delivery months much farther 
ahead.' Supposedly, without distant futures contracts, the price sys- 
tem cannot absorb information about the prospects of an event far 
in the future. 

What is more important, many people see the absence of distant 
futures markets as an indication that the market system itself is 
flawed. According to Arrow (1978), “The very concept of the market 
and certainly many of the arguments in favor of the market system 
are based on the idea that it greatly simplifies the informational 
problems of economic agents, that they have limited powers of ac- 
quisition, and that prices are economic summaries of the informa- 
tion from the rest of the world” (p. 161). “The crucial empirical 
point is that markets for most future commodities do not exist” (p. 
160). If economic agents cannot observe distant futures prices but 
must themselves calculate the prices, the “economic agents are re- 
quired to be superior statisticians, capable of analyzing the future 
general equilibria of the economy,” which of course they cannot be. 

These views seriously misinterpret the economic contribution of 
futures markets. Confusion arises because of a failure to distinguish 
a hypothetically inclusive set of markets from those economically 
justifiable. These views also argue for the benefit of an additional 
distant delivery month or a futures market in an additional city as 
being substantial. The truth is that beyond a small number of con- 
tracts, the marginal benefit is close to zero. A sufficient number of 
futures markets is little larger than the observed number. 

After it is developed further in the next section, this perspective of 
the sufficient number of futures contracts rather than the conceiv- 
able number will be applied to, first, the number of exchanges trad- 
ing futures contracts in the same commodity, second, the number of 
different grades, third, the number of delivery months within a 
calendar year, and fourth, the number of years ahead futures con- 


! For example, see G. W. Smith (1978). 
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tracts cover. A final section will contrast this perspective with other 
theories that have been put forward to explain the small number of 
active futures markets. 

Attempting to deduce what futures prices would be if many more 
markets were active, the arguments in these sections must be mainly 
theoretical rather than empirical. Evidence from futures markets 
themselves is missing, by the very nature of the problem. Deducing 
what the missing prices would be can be accomplished indirectly by 
considering the nature and inflexibilities of shipping, cleaning, pro- 
cessing, and storing commodities. Fortunately, the nature and in- 
flexibilities of these services are clear enough, so this chapter will not 
become mired in such technical details as the mechanics of drying 
corn. 


6.1. | The number of economically justifiable markets 


Because of the many characteristics of goods and because prices allo- 
cate resources, one would expect a fine division of markets and prices 
to improve the allocation of resources. The allocation of agricultural 
commodities, for example, has been improved by distinguishing on 
the basis of weight and cleanliness, among other characteristics. Simi- 
larly, in the storage and use market for such commodities a finer 
division of time or geographical distribution could improve the alloca- 
tion of the goods. It is possible, for instance, to imagine as of | Janu- 
ary discrete markets for future delivery of cotton on 1 June, 8 June, 
15 June, and so forth, or carried to the extreme, a separate contract 
for delivery on each day of the year. It is also possible to imagine 
functioning markets for future delivery in many different cities. A 
complete set of markets would include a market for every imaginable 
location, grade, and delivery date.” 

Figure 6.1 illustrates an inclusive set of markets for corn. These 
corn markets cover a full range of delivery dates in the two western 
lake ports of Chicago and Milwaukee and the recipient eastern lake 
port of Buffalo.* An inclusive set of markets also has explicit markets 
for corn freight from Milwaukee to Buffalo and from Chicago to 


One could also include options by indexing each commodity by the random state of 
the world. The arguments concerning such contingent contracts would run much 
the same as those for delivery not contingent on a state of the world. As the issue 
here is to show that the economically justifiable number of markets is below the 
number in a complete set, restricting the definition of a complete set does no harm. 
These three ports are used not because they remain important in the grain trade 
but because they are clearly terminal points. 
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Buffalo, and for forward freight as well as transportation begun 
immediately. Because of the time required to transport corn, the 
market in Buffalo connected to Chicago by freight is for delivery 
that interval ahead. Cleaning of corn likewise has a lag, although 
possibly a shorter one than for lake freight. As illustrated in Figure 
6.1, cleaning and freight both require a set amount of time. More 
generally, such services can be accomplished slightly faster with the 
inducement of a higher price. Another dimension to Figure 6.1 
would be necessary to express the time for execution as well as the 
time of execution of a service. The activity of storage and use, by its 
very nature, takes a set amount of time. For storage and use, each 
location and each period of time is distinct. 

Figure 6.1 comprises 74 distinct markets: 14 freight markets, 6 
cleaning markets, 25 storage and use markets, and 29 distinct deliv- 
ery dates. (One could also describe this as 74 distinct contracts, 
whether for freight, cleaning, storage, or delivery, all encompassed 
in one corn market.) Actually the number could be even larger. The 
various delivery dates, and with them the times for the various ser- 
vices, could be finer or could stretch farther into the future. For 
each period they are begun, cleaning and freight could have an 
array of markets ranked according to the time taken to completion. 

Of course, an inclusive set of explicit markets, such as that in 
Figure 6.1 for corn, is not feasible. In the first place, the sizable costs 
of building, operating, and supervising an exchange limit the geo- 
graphical distribution of futures markets. Second, the more dis- 
persed are locations, grades, and dates of delivery, the fewer the 
number of people likely to trade each contract. With fewer individu- 
als interested in any single contract, buyers and sellers must wait 
longer for one another to express interest in a trade. Such illiquidity 
itself further discourages trading, with the result that the posted 
price of a particular contract is not a reliable guide for allocating 
resources, being either out of date or no more than a guess at what 
price the contract might trade. 

Although operating costs and illiquidity may eliminate many of 
the markets in an inclusive set, markets are not eliminated at ran- 
dom. Those eliminated are superfluous because they can be well 
provided for implicitly through other markets. The important con- 
sideration in judging the proper number of explicit markets is not 
which markets constitute a complete set but which are economically 
justifiable. The distinction between inclusive and economically justi- 
fiable is particularly relevant when the absence of an explicit market 
is thought to intimate a failure of the market system. That explicit 
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market may not be vital because its price can be approximated well 
from other explicit markets. 

The economically justifiable number of markets represents the 
equilibrium of the marginal benefit just equaling the cost of an addi- 
tional market. Such an equilibrium is illustrated in Figure 6.2. An 
additional market (or delivery month) surely imposes some costs, 
whether measured as the actual building housing the exchange or as 
the loss of liquidity in related markets. The marginal benefit of a 
market can be thought of as the savings it provides by an improved 
allocation of resources. (Carlton [1983a] develops a rigorous mea- 
sure of the benefit of an additional market.) A ranking of markets 
by a stepwise inclusion, so that the first market provides the greatest 
benefit given no other markets exist, the second market provides the 
greatest benefit among the contenders given the first market exists, 
and so forth, produces a declining marginal benefit curve. The in- 
tersection of the marginal benefit curve with the rising marginal cost 
curve determines the economically justifiable number of markets, as 
in Figure 6.2. 

The argument here is more subtle than that a market must justify 
its cost. The argument here concerns the slope and shape of the 
marginal benefit curve. Because of the suppleness of demand and 
supply when given adequate notice, prices for distant delivery dates 
or for different locations need adjust only little for large swings in 
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knowledge. Consequently, the prevailing prices cannot seriously mis- 
allocate resources. In short, beyond a small number of markets, the 
benefit of an additional market is close to zero. Before that number, 
however, the benefit of an additional market is substantial. Conse- 
quently, the marginal benefit curve is steeply sloped over a small 
range and then is essentially flat at a value of zero, as it has been 
drawn in Figure 6.2. Regardless of the shape and position of the 
marginal cost curve, the economically justifiable number of markets 
is much the same. In that sense, some markets can be described as 
indispensable, and those with small marginal benefits as superfluous. 
A sufficient number of markets, specifically futures markets, is little 
larger than the observed number. 

The power of the argument is clear in the case of explicit markets 
for services. A contract for delivery of corn in Chicago in conjunc- 
tion with a contract for delivery of corn in Buffalo an appropriate 
time ahead implicitly defines a contract for corn freight. Those who 
want to engage or offer corn freight can do so without a formal 
market. Likewise, the cleaning markets and storage and use markets 
function well implicitly. Of the full 74 contracts in Figure 6.1, all 45 
for services can be deduced from the prices of corn for delivery in 
various places, conditions, and times. The point, as stressed in 
Chapter 2, is that one market among related markets is likely to be 
implicit. That these markets for services do not exist is neither sur- 
prising nor alarming, everyone should agree. 

Not as obvious but true nonetheless, many of the remaining 29 
contracts for delivery provide little opportunity not provided else- 
where. As the remainder of this chapter will demonstrate, many of 
the contracts for delivery, because of the consistency in the forward 
prices for cleaning and freight, are likely to be in a stable relation- 
ship. Consequently, the prices of some contracts can be deduced 
effortlessly from other prices. Positions in some other contracts are 
nearly perfect substitutes for those contracts, at least for a period of 
time. 

A market can be implicit not only when its price can be deduced as 
the difference between other prices but also when prices move ina 
stable relationship. For example, if wheat and oats are both shipped 
by weight, then either freight rate can be deduced from the general 
rate per ton. For that matter, it should also be possible to deduce the 
price for shipping oats even if the quoted freight charge is for 
wheat, since the weights for wheat and oats per bushel of dry mea- 
sure are known. 

The same logic applies to the price of a contract for future deliv- 
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ery in Chicago and the price of a contract for future delivery in 
Buffalo. If those two prices move in lockstep, regardless of the size 
of the premium for Buffalo over Chicago, there is a need for only 
one market, once that premium is established, say by observation of 
the difference between another pair of contracts in the two cities. 
The spread between the two contracts is, itself, implicitly the for- 
ward price of transportation. Whether one or two contracts are 
needed revolves around whether the forward price of transportation 
is stable in relation to the price for immediate transportation. Thus, 
the question of the necessary number of explicit futures markets 
becomes a question of which spreads are predictably and persistently 
variable. If the relationship between the prices for two different 
delivery dates in the same location, say one and two years ahead, is 
stable, the price of a contract calling for delivery in two years will be 
implicit in the price of a one-year contract. This relationship can also 
be thought of as the forward price of storage and use over that 
one-year interval. If such spreads representing the forward prices 
for storage and use are stable or predictable, far fewer futures con- 
tracts than the theoretical maximum are necessary. 

The issue at hand can also be approached from the perspective of 
how the prices of various contracts are correlated over time, rather 
than how they are related at one moment in time. Consider a specu- 
lator who believes he has some inside information about the size of 
the corn crop two years hence. He would like to take an appropriate 
position in corn for delivery in two years, with the intention of 
holding it for one week, until his news breaks publicly. If the price 
of corn for delivery in one year moves over that holding period of 
one week in close correlation with the price for delivery in two years, 
regardless of what news comes on the market and regardless of 
which way prices move as a group, the speculator would be just as 
content with the contract for delivery in one year. Over that one 
week the contract for delivery in one year would be a reasonable 
substitute for the contract requiring delivery in two years. Trading 
in both contracts is redundant. 

For as long as two prices are closely correlated, one price can be 
readily inferred from the other. What matters then is the length of 
time over which the two prices are correlated. To represent this 
symbolically, let Pr - , represent the price of corn for delivery at time 
T, say November 92, as of time t, say 1 June 1984, T — t being the 
time until delivery. Compare this price with Pir. 1) -, say the price 
for delivery in December 92 as of 1 June 1984. Suppose that Pr - , as 
it moves over time, with new crop reports coming in, new farm 
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programs being announced, exports being controlled or subsidized, 
is closely correlated with Pir + ,)-, as long as T + t is greater than a 
length of time L. Up until L months ahead, therefore, the contract 
for delivery at T is a close substitute for the contract for delivery at T 
+ 1. At time T — L trading in the T + l delivery contract should 
begin, because at that point two distinct contracts are needed. Those 
who previously used the T delivery contract as a substitute for the T 
+ 1 delivery contract should switch their positions to the new con- 
tract, offsetting their positions in the old while establishing the same 
long or short position in the new. The question is, how protracted a 
stretch of time is L? Do contracts for delivery of corn in December 
92 remain closely correlated with contracts for delivery in Novem- 
ber ’92 until only 1 May 1985 or until much later, say 1 April 1991? 
The answer determines when trading begins in two distinct futures 
contracts. Those who puzzle over the absence of an inclusive set of 
futures contracts are, without realizing it, maintaining that L is very 
large, on the order of decades. Here it will be argued instead that L 
is on the order of a few months, or at most a year or two. 

An investigation of the length ahead, L, leads to the same conclu- 
sion whether conducted from the perspective of correlation over 
time or from the perspective of spreads. Two prices are closely cor- 
related when the spread between them is stable. They are not closely 
correlated when the spread between them is volatile. This point is 
valid whether the two contracts in question are for two different 
delivery dates in the same city, in which case the spread represents 
the price for storage and use, or whether the two contracts are for 
delivery in two different locations, in which case the spread is the 
implicit price of freight. The degree of correlation between two 
contracts depends on the movement over time in the spread between 
them. Much about the movement in one particular spread can be 
deduced, however, from looking at several spreads as of one mo- 
ment in time. A particular spread must first refer to a time far in the 
future, then, as time passes, a nearby spread, and ultimately the 
immediate spread. Presumably, a snapshot as of the same moment in 
time of the relationship among immediate, nearby, and distant 
spreads, each a distinct spread, tells much about how a particular 
spread moves over time. If in many snapshots the nearby and distant 
spreads are observed to be always the same, the immediate spread 
alone showing different values, then one can conclude, without a 
detailed statistical analysis, that the length L at which the close corre- 
lation ceases is very short. This line of reasoning will be used repeat- 
edly in the next sections. 
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6.2. The number of trading locations 


The distinction between inclusive and economically justifiable mar- 
kets can be applied first to the number of cities with futures trading 
in the same commodity. An inclusive set of markets would include 
explicit futures markets in every important center in a particular 
commodity’s path of shipment. In each location the array of prices 
for various times of delivery, from the immediate to the distant 
future, might differ from those in other locations in two ways. First, 
the quotations differ if the premium for early delivery of a commod- 
ity over a particular period is higher or lower in one location than in 
others, because the array of prices at one location implicitly defines 
the array of storage and use charges. Second, the pattern of the 
arrays differs if the prices of transportation contracted for now and 
executed at different moments in the future varies, since the spread 
between two cities’ arrays implicitly defines prices for immediate and 
future delivery of freight. 

The need for futures prices in many locations hinges on either the 
currently listed prices of storage and use of the commodity over 
various periods differing among the locations or the currently listed 
prices of transportation differing for various periods in the future. 
At least some differences must be expected. For any number of 
reasons, the supply of a commodity in a particular city at a particular 
moment might be excessive or deficient. Bad weather may have 
retarded shipments. By happenstance, many farmers may have 
come to market on the same day, or many exporters may all have 
arranged by chance to make large shipments on the same day. 

In the short term, nothing can be done to change the local supply 
or demand. Consequently, the local price of storage and use for a 
short term or the price for immediate use of railcars or freighters 
will be highly dependent on local circumstances. On the other hand, 
given time, arrangements to compensate for any particular local con- 
ditions are possible. The contrast, then, is between periods distant 
from the present, in which local differences cannot persist, and peri- 
ods a short time ahead, during which local conditions matter. At the 
time ahead beyond the latter, there is no longer a need for contracts 
for local delivery. Consequently, the issue of whether a locality can 
sustain futures trading depends upon the length of the short term. 
If the short term is less than a span of two or three months, futures 
trading is unlikely because the number of contracts traded simulta- 
neously would fall below the minimum of different delivery months 
necessary for an active futures market. In most actual cases the short 


190 The economic function of futures markets 


term will be even less than a few months, more likely a matter of 
days or weeks. 

Because what must be defined as the short run is closely con- 
nected to how quickly one good or service can be transformed into 
another, once again the crucial issue about futures markets be- 
comes transformation costs. As it happens, it is a relatively easy 
matter to transform freighters for corn into those for wheat, or 
reroute boxcars from Iowa to Kansas. Thus, for the service of 
transporting bulk commodities the short run is a matter of days. 
For a commodity like gold, which can be shipped air freight eco- 
nomically, redistributing stocks requires only a few hours. Conse- 
quently, little need exists for formal futures markets in many dif- 
ferent cities for the same commodity. 

The forces working to dispel the impact of local conditions are 
beneath the surface, and their effect on the arrays of futures prices 
is even more so. Basically the forces are arbitrage and the law of one 
price. As long as there is enough time to ship from one location to 
another, and at the same price, the storage and use charges over 
comparable periods will be equal. If stocks carry a higher value in 
City B than in City A, the natural response is to ship from A to B 
right away, assuming transportation costs no more now than later. 
The result, of course, is to increase the stock in B at the expense of 
stocks in A. If the price in B were lower than in A, the same forces 
would work to withhold shipments until comparable storage and use 
charges were equal. If it takes one month to ship from City A to City 
B, then a period from the present to one month ahead in City A 
corresponds to a period in City B from one month ahead to two 
months ahead, and those storage and use charges in both cities will 
be the same. Beyond the time of transportation, futures markets in 
many locations to distinguish separate local storage and use charges 
are unnecessary. 

The remaining possible reason for differences in the arrays of 
futures prices in different locations is that the price of transporta- 
tion as of the current period may not be the same for various peri- 
ods in the future. Yet differences in the prices of transportation for 
bulk commodities like corn are extremely short-run phenomena. 

Imagine the situation where a commodity is shipped from a num- 
ber of locations to a central market. The traffic in corn from the 
western lake ports that funneled into Buffalo is a good example and 
one previously depicted in Figure 6.1. The top part of Figure 6.3 
shows a reworking of Figure 6.1 so that freight rates from Chicago 
to Buffalo are explicit. Moreover, Figure 6.3 attempts to show the 
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Figure 6.3. Possible arrays of freight rates for corn, Chicago to 
Buffalo 


variation possible in the array of freight rates from Chicago to Buf- 
falo. Corn freight for immediate loading might be low relative to 
later loading, or for that matter, higher. Prices for both loading 
times together might be high one shipping season and low another. 
The arrays of freight rates from Milwaukee to Buffalo would have 
similar patterns and similar variation. Clearly, the array of freight 
rates from either western port is highly variable. But what deter- 
mines the need for distinct corn futures markets in Buffalo, Chi- 
cago, and Milwaukee is not the behavior of these arrays of freight 
rates. Rather it is the behavior of the array for Milwaukee-Buffalo 
relative to the array for Chicago-Buffalo, and even more important, 
the array for corn freight relative to the arrays for wheat freight, oat 
freight, and soybean freight. These comparisons, also shown in Fig- 
ure 6.3, tell a very different story than the array for Chicago-Buffalo 
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corn freight itself. In these comparisons there is little variability. 
Spreads are constant. Distinct futures markets are not necessary. 

Would the rates for corn from Milwaukee to Buffalo (adjusted for 
distance) ever vary from the rates from Chicago to Buffalo? This 
question concerns not just the prices of immediate freight, from 
either Milwaukee or Buffalo, but also forward freight. At any mo- 
ment, there might be many ships in Milwaukee and few in Chicago, 
making the price of immediate transportation lower in Milwaukee. 
The higher price for shipping corn out of Chicago, however, would 
be only temporary. With a few weeks’ leeway, vessel owners could be 
certain of being in Chicago in time to fulfill any agreement. Conse- 
quently, they could safely contract in advance for freight out of 
Chicago. For the same reason, with adequate time to adjust their 
schedules, vessel owners could be certain of avoiding Milwaukee. 
Therefore, beyond the time necessary to direct freighters to a par- 
ticular port, the expected return to vessels laden with corn leaving 
Milwaukee must be comparable to that of those leaving Chicago. 
Carrying corn is the same service, whether from Milwaukee or Chi- 
cago. Since the same good must sell for the same price, forward 
freight rates must be the same from Milwaukee to Buffalo and Chi- 
cago to Buffalo, when adjusted for distance. 

The speed with which vessels can be transferred among Chicago 
and other western lake ports assures that the forward price for 
freight is the same in all cities. Differences between Chicago and 
Milwaukee can exist only in the price for immediate transportation 
of corn, and these arise only with unpredictable events. If the possi- 
ble arrays of corn freight rates for Chicago to Buffalo, immediate 
through distant forward, were expressed as a ratio with the compa- 
rable arrays for Milwaukee to Buffalo, virtually all the possible varia- 
tion in the patterns would disappear. The possible arrays in the top 
third of Figure 6.3 collapse to the essentially flat line in the middle 
third of the figure. Because the forward prices for corn freight are 
the same from Milwaukee and Chicago, two separate forward 
freight markets are hardly necessary. Consequently, one of the full 
corn futures markets, in either Milwaukee or Chicago, is superflu- 
ous. These corn markets, recall, implicitly define the array of freight 
rates in conjunction with the corn futures market in Buffalo. If both 
give the same price for freight at one moment in time and both 
record the same changes in freight rates as time passes, then one is 
redundant. 

Similar circumstances eliminate the need for both a futures mar- 
ket representing the western lake ports, say in Chicago, and another 
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in Buffalo. A single market in either Chicago or Buffalo suffices, 
because of the behavior of the spreads in the array of forward 
freight rates for corn implicit between the futures prices in the two 
cities. 

The demonstration of this proposition employs complex and un- 
familiar combinations of positions, the idea of spreads between 
freight rates for different times being far from common currency. 
Freight rates themselves are the differences between corn prices in 
Chicago and Buffalo. Spreads between freight rates are thus a dif- 
ference in differences. It helps, therefore, to view the freight rates as 
a formal, explicit contract. 

At first glance it might seem that the price of, say, a contract 
calling for the performance of the service of shipping corn in July as 
of April would bear little relationship to the same for September as 
of April, because haulage to be performed in July cannot be stored 
until September. For the same reason it would seem that the two 
prices would change independently with news, which is to say the 
spreads between them would be highly volatile, and in consequence 
separate quotations for each freight rate would be necessary. Such is 
not the case, however. Although it is impossible to store a service like 
freight, it is possible to store the corn to be transported. The stor- 
ability of the commodity to be transported affects spreads in the 
array of freight rates by placing bounds on the relationships between 
freight contracts. Obviously, if it is twice as expensive to ship corn in 
September as in July, it pays to take corn out of storage in Chicago, 
ship it to Buffalo, and store it there. Such substitutability will drive 
closer together the prices of freight to be performed in July and in 
September whenever the freight rate is higher for September than 
for July. Such substitutability can also drive the prices for corn 
freight closer together even if the price of freight is higher for 
performance in July than for September. A shipper intending only 
to store his corn in Buffalo can store in Chicago and ship later, 
reducing the price of the July freight relative to that performed in 
September. All this is not to say that the forward prices of transpor- 
tation do not change. Rather the spreads between the forward 
freight rates are likely to be stable. 

Because of the ease in adjusting shipments of corn to be kept in 
storage, there could be persistent differences in the spreads in the 
implicit array of freight rates only if there is a sustained and foresee- 
able demand for early delivery and immediate transshipment of 
corn in Buffalo. Whenever someone wants corn in Buffalo immedi- 
ately, he puts pressure on the demand for near-term freight. Some 
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shippers might be induced, by the bargain of lower rates for more 
distant periods, to postpone shipments, but if enough people in 
Buffalo want corn quickly, the array of freight rates is likely to show 
declining prices with increasing time to performance. That is to say, 
they might be in backwardation. 

Yet, even if there is sustained demand for immediate delivery of 
corn in Buffalo, the freight rates for corn for different times of 
performance will not differ very much. Other users of bulk freight 
put bounds on the shape of the array of corn freight rates. Although 
the pattern of freight rates might not induce shippers of corn to 
postpone delivery, it does induce other shippers to do so. When 
owners of wheat, oats, and soybeans postpone their scheduled ship- 
ments even slightly, they release a considerable quantity of freight 
services to corn shippers, the same vessels being used to ship any of 
the grains. After all, bulk carriers are designed precisely to be flexi- 
ble. In such circumstances, the price for immediate or near-term 
shipment of corn will not rise much above that for corn freight 
contracted far in advance. Spreads in corn freight will remain essen- 
tially stable. Because the services of shipping wheat, oats, and soy- 
beans are easily transformed into the service of shipping corn, there 
is hardly ever a need for a premium for immediate corn freight over 
more distant corn freight. 

Here, too, transformation costs are crucial, in this instance the cost 
of transforming one type of freight service into another. Only if 
there are persistent and substantial costs in adapting one type of 
freight service to another are futures markets for the same commod- 
ity necessary in several locations. Because it is a relatively quick and 
easy matter to transform Milwaukee-Buffalo freight into Chicago- 
Buffalo freight, there is no need for distinct markets in Milwaukee 
and Chicago spanning delivery dates many months ahead. Since it is 
also a relatively easy matter to transform general-purpose bulk 
freight into corn freight, only one futures market for corn, in either 
Chicago or Buffalo, is necessary. In the extreme there is no need for 
any means of constructing freight rates specifically in corn. If bulk 
freighters can ship wheat just as easily as corn, then freight rates for 
corn must be the same as for wheat (adjusted for weight or volume 
as appropriate) regardless of whether the grain is shipped immedi- 
ately or months later. Relative to wheat, the array of freight rates for 
corn must look like the plot in the bottom third of Figure 6.3, 
namely a horizontal line. In these circumstances, no delivery date in 
Buffalo for corn specifically is necessary beyond the time it takes to 
ship corn from Chicago to Buffalo. 
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In the extreme situation of general bulk carriers, which can instan- 
taneously transform wheat freight into corn freight, the whole argu- 
ment concerning the number of distinct locations with futures trading 
in a particular commodity ultimately rests on the law of one price. No 
owner of a general bulk freighter would ever rationally carry corn for 
less than he could earn carrying wheat. In other settings to be con- 
sidered in the rest of this chapter, such rationality is also an unstated 
assumption, being such a reasonable one. Farmers, for example, will 
rationally grow the most advantageous variety or crop, constrained 
only by the ease with which they can adapt their resources. 

Perhaps the nature of the argument can be summarized as well as 
illustrated with an example. Imagine someone who, based on infor- 
mation he has as of now in April, wants to buy corn for delivery in 
Buffalo during the first week of September. Suppose there is no corn 
futures market in Buffalo. Is he thwarted? Does the market system 
fail to absorb his information? The answer to both questions is no, as 
long as a few conditions hold: (1) Freighters are equally prepared to 
carry corn or wheat. (2) Wheat and corn will be shipped from Chicago 
to Buffalo, which always takes one week, continuously from April 
through September. (3) Although no explicit freight market exists, 
futures markets in wheat exist in both Buffalo and Chicago, as does a 
corn futures market in Chicago. (4) Someone will exploit any oppor- 
tunity to make money at no risk. Under these conditions, anyone 
wanting to buy corn for future delivery in Buffalo can accomplish 
exactly that implicitly with three other transactions. He must simulta- 
neously go long in Buffalo wheat, short in Chicago wheat, and long in 
Chicago corn. The whole argument hinges on seeing the economic 
content of these combined positions. By definition corn in Buffalo is 
corn in Chicago plus the value added of transportation from Chicago 
to Buffalo. Thus, the trader could buy corn for delivery in Buffalo 
the first week in September by going long in corn for delivery in 
Chicago the last week of August while simultaneously going long in 
corn freight to be performed the last week of August. Although there 
is no freight market for corn, wheat freight is a perfect substitute. A 
position in wheat freight must be constructed implicitly from a short 
position in Chicago wheat for delivery in the last week of August 
simultaneously with a long position in Buffalo wheat for delivery the 
first week of September. Although not immediately recognizable as 
such, a long position in Chicago corn plus a short Chicago wheat and 
a long Buffalo wheat amount to being long in Buffalo corn, and 
collectively must have the same return as prices change. Strictly 
speaking, these three simultaneous positions amount to Buffalo corn 
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only as long as enough time remains to ship grain from Chicago to 
Buffalo. Once late August arrives, the trader will find himself 
needing to make delivery of wheat in Chicago while taking delivery of 
corn in Chicago. He should then unwind his three positions while 
buying corn for delivery in Buffalo the first week of September. This 
would be a “to arrive” market in modern terminology, because of its 
relatively short span. The corn market for delivery in Buffalo during 
the first week of September is finally active as of the last week in 
August precisely because only with one week or less to go to delivery 
will Buffalo corn prices begin to move independently of Chicago corn 
prices and freight rates. No longer can additional supplies reach 
Buffalo. In the more general terms introduced in section 6.1, L, the 
time within which corn in Buffalo is no longer perfectly correlated 
with some linear combination of other prices, is a matter of only one 
week. Corn futures in Buffalo for more distant delivery dates are 
superfluous. 

What is necessary in addition to one fully formed futures market 
per commodity is a market in immediate bulk freight, and a local 
market for the commodity with delivery dates covering the period 
transportation takes, a few weeks at most. These markets will often 
be highly advanced “to arrive” markets. While extra local markets 
add nothing to the information within a central futures market for 
periods far into the future, they are essential for short periods if the 
web of existing markets is to convey all available information. 

Without a need for a full array of implicit freight rates for each and 
every commodity, the frequent efforts to establish more than one 
exchange in a particular commodity regularly fail. For example, only 
one exchange has survived the competition opened in March 1983 
between the Chicago Board of Trade and the New York Mercantile 
Exchange over a crude oil futures market. The Chicago Board of 
Trade, eager for a successful new contract, encouraged its floor 
traders to spend time trading, thereby increasing the liquidity of its 
contract, which calls for delivery in the Gulf of Mexico. Yet the New 
York Mercantile Exchange, whose contract calls for delivery at the 
large storage depot in Cushing, Oklahoma, prevailed. By early 1984 
daily volume on the New York Mercantile Exchange was regularly 
2,000 contracts compared to 30 on the Chicago Board of Trade.‘ 


1 Even the 2,000 contracts on the New York Mercantile Exchange, each for 1,000 
barrels of crude, was only on the order of a few large tankers, tankers being the 
unit of trading in the interfirm crude market. Volume by early 1985, however, was 
five times as large as in early 1984, and prices on the New York Mercantile Ex- 
change were beginning to influence oil markets worldwide. 
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Whether the Chicago Board of Trade failed because of the experi- 
ence of the New York Mercantile Exchange with its markets in fuel oil 
and gasoline, or because of a poor specification of the delivery proce- 
dures in the contract (which it rewrote in early 1984), the fact remains 
that both markets had little chance of coexisting. More than one fu- 
tures market in crude oil is unnecessary because the array of prices 
for oil in the Gulf of Mexico would bear too close a relationship to that 
for delivery in Oklahoma. 

When futures trading in gold first began in the U.S. in 1975, five 
exchanges competed for the new business. Only two markets sur- 
vived the first year. Of the two survivors, the market on the Chicago 
Mercantile Exchange, once with volume of more than 10,000 con- 
tracts per day, not far from the 40,000 traded daily on Comex, 
collapsed in 1983. Once trading began to fall on the Chicago Mer- 
cantile Exchange’s gold market, more and more of the business went 
to Comex. That the Chicago Mercantile Exchange held out as long 
as it did is surprising enough. Transportation costs for gold are 
insignificant relative to its value. One charter flight with a cargo of 
bullion can restore a normal relationship between New York and 
Chicago. A full array of gold freight is not needed. Consequently, 
one market, in New York as it happens, suffices. 

The same result is a foregone conclusion in financial futures. On 
the same day in 1981 three exchanges introduced essentially identical 
contracts for the future delivery of domestic certificates of deposit 
(CDs) issued by large banks. All three heavily promoted their market, 
and while at first volume was equally distributed, today trading per- 
sists on only one exchange, the Chicago Mercantile Exchange.’ That 
only one market survived is precisely because one clerk with a brief- 
case full of domestic CDs can end a relative shortage in one city within 
the time of an air flight.® 

The origin of the particular contracts traded on the London Metal 
Exchange also illustrates why distant futures contracts are necessary 
in a particular location only up to a point.’ Members of the LME can 
initiate only contracts for immediate delivery or for delivery thirty or 


$ By 1984, the market for domestic CDs was languishing even on the Chicago Mer- 
cantile Exchange, to the benefit of the exchange’s own Euro CD market. Domestic 
and Euro CDs being closely related, only one market should be expected to persist. 
This is an application of the principle of the economically justifiable number of 
markets to the number of grades, the subject of section 6.3. 

ê For other examples of markets that failed to persist in more than one city, see Silber 

_ (1981) and Carlton (1984). 

‘ Contracts in copper on Comex in New York now stretch farther ahead than in 
London. 
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ninety days later. Founded in 1876, the LME dealt at first primarily in 
copper imported from Chile.*® Ships took three months to travel from 
South America to England. Whenever the use charge for copper over 
a period more than three months ahead was higher than for other 
periods, enterprising traders could arrange for slightly more produc- 
tion in Chile, passage to England, storage on the spot, and profitable 
delivery on a futures contract. In other words, the high price did not 
persist beyond three months ahead, because there was sufficient time 
to transport supplies to England. Therefore, the spreads over periods 
far in the future were in a stable relationship, and only one futures 
price was necessary to convey the price for all delivery dates far in the 
future. It was hardly a coincidence that trading on the London Metal 
Exchange goes no further ahead than for delivery ninety days ahead, 
for it is only within that period that the price of storage and use in 
London fluctuates relative to other locations. 


6.3. The number of grades 


Related to the issue of the number of separate locations with futures 
markets is the matter of how many grades and varieties have sepa- 
rate markets. These issues are related not only because the same 
theory serves to answer them but also because trading in different 
varieties occurs most often in different locations. The growing re- 
gion for soft wheat is near Chicago, and the region for hard wheat is 
tributary to Kansas City, so naturally the prices in these two futures 
markets reflect their regional varieties. 

Moisture content, foreign matter, and color are the common crite- 
ria for distinguishing grades. As a result, the different grades serve 
as a means of implicitly pricing drying, cleaning, bleaching, and so 
forth.’ Not surprisingly, the question of whether markets for future 
delivery of different grades are indispensable becomes again a mat- 
ter of whether differences in prices for such services, contracted for 
now and executed at various times now and in the future, can be 
foreseen and yet not compensated for. Perhaps rainy weather dur- 
ing the harvest prevented corn from drying naturally. Although No. 


* The year 1876 was the first time the metals traders in London had their own 
organization, although the first move toward a specialized exchange was in 1869 
(Economist Intelligence Unit 1958). 

? Sometimes a lower grade would need to be both cleaned and dried to turn it intoa 
higher grade. This possibility clouds the interpretation of the spread between prices 
for those grades as the price of a particular service, but it does not alter the conclu- 
sion that separate futures markets will emerge only when the array of that spread 
displays sufficient variability among different periods. 
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2 corn may be in greater demand and tighter supply than No. 3 at 
this moment, it may not have been possible to predict and to incor- 
porate that weather into prices beforehand. Furthermore, even if 
the weather were predictable, it is unlikely that a difference in prices 
would have emerged. If, months ahead of the delivery date, the 
price of No. 2 stood unusually higher than No. 3, there would have 
been plenty of time for drying, cleaning, and sorting No. 3 in order 
to convert it into No. 2. 

The forward price of a single grade is probably closely correlated 
with all the forward prices of the many grades for delivery beyond 
more than a few weeks ahead. Within less than a few weeks, how- 
ever, there is not enough time to adjust to changes in demands and 
supplies for various grades. Consequently, spot markets that distin- 
guish grades are indispensable. 

The New York Cotton Exchange applies such logic to the problem 
of which grades to certify for delivery on its futures contracts. All 
contracts are made in terms of the price of the grade “middling,” yet 
almost any grade can be delivered. Deliveries of “prime” and “fair” 
are adjusted according to the premiums and discounts from mid- 
dling in the spot market on the day the seller gives notice of his 
delivery, a practice that greatly expands deliverable supplies. In ef- 
fect the New York Cotton Exchange’s rule recognizes that for a 
delivery date more than a few weeks ahead the grades are in a stable 
relationship and one explicit price suffices, while at any particular 
moment discrepancies in the prices for immediate delivery are com- 
mon and must be accounted for. 

In one case, wheat, active futures trading exists simultaneously in 
three distinct varieties. Futures trading in wheat on the Kansas City 
Board of Trade and the Minneapolis Grain Exchange persists be- 
cause their varieties of wheat do not exactly parallel movements for 
comparable delivery months in the price of the variety traded on the 
Chicago Board of Trade. These varieties move separately because 
hard wheat, which has a protein content suitable for breads, can 
neither be converted into nor substituted for soft wheat, primarily 
used for cakes and cookies. Additional supplies of a particular pro- 
tein content being unobtainable until the next harvest, prices for 
delivery far in advance can be predictably and persistently different. 
Depending on the time of year, L can range from six to twelve 
months, a sufficient time ahead to induce futures trading in several 
contracts in all three grades. (Even so, volume and open interest on 
the Chicago Board of Trade are on the order of four times that in 
Kansas City and ten times that in Minneapolis.) 
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Precisely because there is much less substitutability or convertibil- 
ity among the varieties of wheat, the pattern of prices in the three 
wheat futures markets can demonstrate why other commodities do 
not have futures trading in more than one grade. Wheat is the 
extreme. Yet even the prices of the various varieties of wheat are 
nearly perfectly correlated further ahead than one year before deliv- 
ery. This evidence for nearly perfect correlation can be deduced 
from a comparison of snapshots at frequent intervals rather than a 
complete statistical study of the time series. Table 6.1 shows the 
relative prices among all three American wheat futures markets for 
the four delivery months, March, May, July, and September, as of 
early February for ten years. Of more interest, Table 6.1 also shows 
the standard deviation over the ten years of the relative prices for 
these four months. If the relative prices for the more distant deliv- 
ery months have relatively low standard deviations, which is to say 
indirectly that they are much the same from year to year, compared 
to the nearer delivery months, one can infer that the futures prices 
in the three cities are relatively closely correlated until only a few 
months before expiration of the contracts. Unmistakably, in Table 
6.1 the standard deviation declines with increasing time until deliv- 
ery. For example, the standard deviation over these ten years of the 
Minneapolis price relative to the Chicago price for March delivery is 
085, while for September delivery it is .040. Extrapolated out 
another year to the following September, the variance of that rela- 
tive price would be effectively zero. For that reason, there is no 
trading in those distant September contracts. The patterns among 
the delivery months within individual years only reinforce these ob- 
servations about the wheat markets. Whenever the relative price for 
March delivery is above average, the other delivery months trend 
downward to the long-run relative price. Whenever the relative 
price for March is below average, the other delivery months trend 
upward. 

As of early February, exceptional weather may already indicate a 
surging Mississippi will delay barge traffic in the spring. As of early 
February, exceptional weather may already indicate the Great Lakes 
being closed to shipping much later than usual, landlocking wheat in 
Chicago, and depressing the price for delivery there in March rela- 
tive to Kansas City and Minneapolis.” Similarly, the weather may 


'° For example, foreseeable but unavoidable bottlenecks in transportation and storage 
explained the extreme patterns in 1979 (Gray and Peck 1981). 


Table 6.1. Relative prices of wheat varieties, 1974-1983 (closing prices as 
of the first business day in February) 


March May July September 
delivery delivery delivery delivery 
Kansas City relative to Chicago 
1974 0.967 0.969 1.017 1.018 
1975 0.999 1.000 1.012 1.042 
1976 1.017 1.009 1.012 1.012 
1977 0.987 0.984 0.984 0.987 
1978 1.012 0.993 0.986 0.985 
1979 0.903 0.946 0.982 0.985 
1980 0.953 0.966 0.982 0.983 
1981 0.959 0.968 0.993 0.995 
1982 1.100 1.040 1.022 1.007 
1983 1.114 1.067 1.036 1.030 
Mean 1.001 0.994 1.003 1.004 
Stand. dev. 0.062 0.035 0.019 0.020 
Minneapolis relative to Chicago 
1974 0.947 0.969 1.058 1.009 
1975 1.091 1.102 1.097 1.061 
1976 1.141 1.137 1.104 1.072 
1977 1.064 1.050 1.047 1.037 
1978 1.045 1.022 1.007 1.004 
1979 0.879 0.942 0.988 0.987 
1980 0.913 0.920 0.933 0.933 
1981 0.965 0.970 1.008 0.999 
1982 1.083 1.049 1.043 1.024 
1983 1.096 1.091 1.086 1.062 
Mean 1.022 1.025 1.037 1.019 
Stand. dev. 0.085 0.069 0.051 0.040 
Minneapolis relative to Kansas City 
1974 0.978 1.000 1.041 0.992 
1975 1.092 1.102 1.084 1.018 
1976 1.122 1.127 1.091 1.060 
1977 1.078 1.067 1.064 1.050 
1978 1.033 1.029 1.022 1.019 
1979 0.974 0.995 1.006 1.003 
1980 0.957 0.952 0.950 0.949 
1981 1.006 1.002 1.015 1.003 
1982 0.984 1.008 1.021 1.017 
1983 0.984 1.023 1.049 1.031 
Mean 1.021 1.030 1.034 1.014 


Stand. dev. 0.054 0.050 0.039 0.029 
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already foretell unusually early or late harvests of particular vari- 
eties, which appear as different relative prices for July delivery as of 
February. From the vantage point of February, no one can foresee 
any bottlenecks in transportation or harvesting without sufficient 
time to be worked out before September, by which time all wheat is 
harvested. Of course, by September one variety may be in short 
supply. What matters to the patterns among futures prices is 
whether such circumstances are apparent as of February. Most likely 
only a few are apparent as of February; of these, seven months’ 
flexibility in transportation and consumption may eliminate the ma- 
jority. Earlier than February there would be even more flexibility 
and even less foresight. Hence relative prices as of October for deliv- 
ery the following September would be much closer to their long-run 
average values. By February farmers can adjust the acreage of 
spring wheat only and not winter wheat too. Moreover, by February 
prices can reflect the effects of the winter weather on the winter 
wheat crop, information that could not have been incorporated into 
futures prices the previous fall since it was not yet known. 

If futures prices for the different varieties of wheat show little 
relative variation when for delivery more than six months ahead, 
then a commodity with much greater convertibility and substitut- 
ability among varieties needs distinct contracts stretching even less 
than six months ahead. Consider the case of corn. Grades of corn 
are mainly a function of moisture content and extraneous matter, 
both of which can be changed through drying and cleaning in a 
much shorter time than the protein content of wheat. Moreover, 
different varieties of corn can be much more readily substituted for 
one another in animal feed than can millers use different varieties 
of wheat. If futures markets were to exist for several varieties of 
corn, and if a table like Table 6.1 were to be constructed, the 
variance of the relative corn prices, say No. 3 versus No. 2, would 
fall off even faster than for wheat. The variances would be effec- 
tively zero within a month or two. Precisely for this reason full- 
fledged futures markets for more than one grade of corn are su- 
perfluous. For much the same reason a sorghum futures market 
has failed to take hold. Sorghum and corn are interchangeable as 
animal feed. Their relative price for immediate delivery varies only 
little, let alone how little it would vary between contracts for deliv- 
ery six months into the future. 

The conditions under which futures trading in separate grades 
persists are an application of a more general principle encompassing 
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all processing services. In effect, drying, cleaning, and transporting 
are all services employed to alter a commodity. Crushing soybeans, 
milling flour, and fabricating copper are other examples of the same 
activity. A full array of processing margins for several periods of 
execution into the future are necessary only if both the demand for 
and supply of that service are inflexible. The supply of crushing 
facilities for soybeans is relatively inflexible because such facilities 
cannot be installed or dismantled quickly and cannot be used for 
processing other commodities. On the other hand, elevators, which 
perform much of the drying and cleaning of grains, are equally able 
to treat corn, oats, rye, barley, soybeans, and wheat. Whenever the 
demand for cleaning corn is especially high, cleaning of all the 
others need be postponed only briefly to release collectively consid- 
erable facilities for cleaning corn. Thus, although there is reason for 
an active futures market in soybean crushing, achieved implicitly 
through a combination of futures markets in soybeans, soybean oil, 
and soybean meal, there is much less need for a separate market in 
cleaning, drying, and warehousing each grain. 

The flexibilities in cleaning, transporting, and using various 
grades of corn dictate a considerable revision of the number of 
distinct contracts in the corn market as depicted previously in 
Figure 6.1. In Figure 6.1 there were 74 distinct markets (or con- 
tracts), although it was clear that the 45 markets for services could 
be easily inferred from the 29 contracts for future delivery. That 
list of necessary contracts can now be condensed further, to 12. 
Figure 6.4 shows this revision, assuming that there is a market for 
general bulk freight and that Chicago has the surviving futures 
market in corn. The dates for delivery in Buffalo beyond the time 
it takes to transport corn from Chicago to Buffalo are unnecessary 
because the prices for Chicago delivery plus the appropriate prices 
for general bulk freight give exactly the same prices. For the same 
reason all but the spot market in Milwaukee disappears. Figure 
6.4 presumes that the immediate price of cleaning corn may differ 
from the price of nearby performance. Consequently, two delivery 
dates are shown for No. 3 corn. Farther ahead, however, the price 
of cleaning is the same for all times of performance, and as a 
result the price of No. 3 can be inferred from the price for No. 2. 
Full-fledged futures markets in Milwaukee and Buffalo add little 
to the prices conveyed by a short-term cleaning market, a market 
for general bulk freight, and the No. 2 corn futures market in 
Chicago. 


204 The economic function of futures markets 


Delivery in 
Milwaukee of d 
No. 2 corn (d) Immediate 


Storage 
and use 


Freight 
from Milwaukee 


Delivery in 
Buffalo of d d 
No. 2 corn (d) Immediate 


Storage 
and use 


Freight 
from Chicago 


Delivery in 
Chicago of d d d d d d d sped 
No. 2 corn (d) Immediate Near Future Distant future 


Storage 
and use 


Cleaning 


Delivery in 
Chicago of d d 
No. 3 corn (d) Immediate 


Storage 
and use 


Figure 6.4. A sufficient set of markets for corn 


6.4. The number of months within a year actively traded 


Just as the inflexibilities in transformations determine the number of 
futures markets in a particular commodity, they influence the num- 
ber of delivery months traded. In terms of Figure 6.4, the question 
has now become whether the number of contracts in the one re- 
maining futures market, No. 2 corn in Chicago, can itself be re- 
duced. Attention now turns from the services of transportation and 
cleaning to the service of storage and use. The price of storage and 
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use is implicit between two contracts for delivery in the same location 
but at different times. 

Different delivery months are necessary whenever the storage and 
use charge for one stretch of time is different from the charge for 
another period, with both prices being measured as of the same 
moment. A difference in storage and use charges occurs if there is a 
break in the demand for or supply of commodity loans. Several 
breaks in the supply of commodity loans are both substantial and 
foreseeable. The most important is the harvest. The change in sup- 
ply with a new harvest disrupts the continuity in the array of prices 
of loans over particular times of the year. What matters for the 
number of distinct futures contracts actively traded is not simply the 
uncertainty in the size and timing of the harvest, however. Rather, it 
is the combination of seeing some facts about the harvest in advance 
of the harvest and yet being unable to do much about them. Al- 
though the exact time of the harvest is not constant from year to 
year, reasonable predictions can be made several months ahead 
based on knowledge of planting time and weather patterns. Many 
months before a harvest, there exist three distinct intervals where 
the supply of loanable commodities is predictably and persistently 
different: The first is the interval up to the beginning of the harvest, 
during which time the available supply is fairly steadily consumed. 
The second is the interval from the first part of the harvest to the 
middle of the harvest. The supply of loanable commodities over this 
period differs from year to year with the crop’s maturity and capac- 
ity constraints. The third interval in which the supply of loans dif- 
fers is after the harvest is complete. The size of the harvest, of 
course, determines the precise supply of loanable commodities over 
this third interval, but the deviation from an average supply can be 
discerned and predicted some months ahead based on the size of 
plantings and weather to date. Differences in the supply of loans 
during these three intervals — just before, during, and just after har- 
vest— persist because it is impossible to transfer the commodity from 
the period after the harvest when it is abundant to the period before 
when it is scarce. 

Breaks in the demand for storage and use, although far from 
insignificant, are less important than breaks in supply. Because the 
demand for loans of commodities derives from the demand for 
final products, the demand for such loans is likely to differ only 
when final demand differs. In many cases, the derived demand 
for loans at any given price is nearly constant, because firms such 
as flour millers and spinners try to run at full capacity all of the 
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time and because the consumption of baked goods and textiles is 
steady. In contrast, the demand for lumber is tied to the winter 
lull in the construction industry. The exporting, shipping, and 
marketing businesses, likewise, have more variable demand, de- 
pending on the seasons and the prospects for transportation. Fur- 
thermore, such seasonal variation in the demand for commodity 
loans is predictable. 

With many modes of transportation today, this seasonal variation 
in the demand for commodity loans is less pronounced than when 
most bulk commodities moved by water. Therefore, the typical con- 
tractual terms of a less flexible age of transportation are instructive 
for demonstrating that breaks in the array of futures prices, and 
hence a need for distinct contracts, are at those points in time when 
transportation becomes either more or less flexible. In the years 
before 1860 if the Great Lakes were frozen, southern rivers at flood, 
and the North Atlantic stormy, nothing would move. As a result, 
contracts for goods to arrive or for future delivery, in order to 
distinguish them, often designated the time “as soon as the vessels 
can arrive,” “fifteen days after opening of lake navigation,” “at the 
opening of the canal,” or “at the opening of the river.”’’ Other 
contracts were for goods “to arrive before the close of navigation.” 
Even as many contracts were directly tied to specific natural events, 
more called for delivery during some stretch of time on the calen- 
dar. When designated by months, trading was most often in those 
months coinciding with the commencement or close of transporta- 
tion. Long before traders knew the severity of the winter and the 
thickness of the ice, the price of storage and use for the months after 
that in which transportation normally resumed would differ consid- 
erably from the price of storage and use before that month. 

In summary, different prices of loans over periods in the future 
are likely to emerge at these breaks during the crop-year: at the start 
of the harvest, the completion of the harvest, the opening of trans- 
portation, and the close of transportation. Because these natural 
divisions mark the major differences in the prices of loans, a finer 
division of the year into many delivery periods would add little addi- 
tional information. Prices between these breaks could be inferred 
closely with a simple interpolation. 

These considerations about the foreseeable and yet unavoidable 


'' Buffalo Morning Express, 2 April 1847; Buffalo Daily Courier, 8 February 1848; Chi- 
cago Daily Journal, 24 April 1851; Buffalo Morning Express, 5 March 1847, report for 
New York City market. 

" Chicago Tribune, 2 January 1860. 
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breaks in the array of periods in the storage and use market go far 
in explaining the particular delivery months in various futures mar- 
kets. In the various wheat futures markets today, the delivery 
months are precisely the months coinciding with the persistent and 
predictable breaks in the supply of or demand for wheat loans. 
Trading is confined to five different months of delivery: March, 
May, July, September, and December. These five months for deliv- 
ery are the minimum number for separating the important periods 
for wheat loans. May corresponds to the period right near the end 
of the crop-year; July is the month that reflects whether the harvest 
is early or late; September represents the period after the harvest. 
These three months, then, display the breaks in the supply of loan- 
able wheat. December and March, for their part, correspond to the 
breaks in the demand for such loans, namely when the Great Lakes 
freeze and thaw. 

In the first decades of organized trading in cotton futures, the 
1870s and 1880s, trading for delivery in all twelve months was 
possible.’ Even so, there was a marked predilection for trading in 
certain months, exactly those that marked abrupt changes in the 
prices of loans of cotton. Table 6.2 lists estimates for the average 
daily volume for each month of delivery on the New York and New 
Orleans cotton exchanges compiled from daily market reports in the 
1880s. These figures relate not the average volume for all contracts 
during each day but rather the average for a particular contract, say 
January delivery, over the entire year." In New York two contracts 
were particularly popular, January and August, being traded ap- 
proximately twice as heavily as the delivery months before and after 
them. August is the end of the crop-year, and January marks the 
beginning of the winter shipping season. Three other months were 


! Although in American markets delivery was for a period covering a single month, 
on the Liverpool Cotton Exchange delivery was in coupled months. For example, 
delivery could be at the seller's option on any day in September and October or in 
November-December. Although particular pairs were more popular because they 
represented important breaks in the crop-year, there was no way to predict a 
persistent difference in the price for individual months because the uncertainty in 
the time of arrival of shipments destined for England from the American South 
was two months. As shipments became more reliable, contracts in Liverpool called 
for delivery in one month only. 

These estimates are based on a sample of a week’s trading (5-1/2 business days) at 
the start of each month. Because the increased voluine of trading that occurs in all 
contracts as they approach maturity may have distorted the average volume, a 
second column is presented in which the average volume refers to the amount of 
trading in a contract excluding the three months before it expired. The same 
contracts emerge as more popular whether this adjustment is made or not. 


Table 6.2. Average daily volume in cotton contracts, 1883-1886 


New York New Orleans 

Over Over 

period more period more 
Month of Over than three Over than three 
delivery entire year months ahead entire year months ahead 
January 106 60 32 17 
February 65 33 21 11 
March 83 47 33 20 
April 63 37 29 15 
May 87 47 29 14 
June 72 33 22 7 
July 48 29 25 13 
August 103 66 15 10 
September 40 13 13 9 
October 47 25 12 7 
November 38 21 12 7 
December 56 38 25 15 


Sources: New York Herald, 1883-1886; New Orleans Picayune, 1883-1885. 
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important demarcations in the course of the crop-year and, thus, 
were relatively popular: March, May, and to a lesser extent, October. 
A similar though weaker pattern according to differences in the 
supply and demand of loanable cotton was also present in the aver- 
age volume on the New Orleans Cotton Exchange. Today, the New 
York Cotton Exchange has acknowledged in effect that markets in 
only a few delivery months are indispensable. Accordingly, it allows 
trading only in March, May, July, October, and December contracts. 


6.5. | The number of years ahead actively traded 


A discussion of the months in which there is active futures trading 
leads naturally to a final question: How far ahead should futures 
trading cover? Granted that for commodities like wheat and cotton a 
subset of the calendar months is needed, how many years ahead 
should that subset be traded? One, two, five, or ten years? A related 
issue is that of which commodities have futures markets at all. These 
two issues are connected because the establishment of futures mar- 
kets in many more commodities would represent a major extension 
of the length of time ahead that explicit forward prices are available 
for these additional commodities. 

An inclusive set of markets would require trading for delivery in 
particular months many years ahead. Few of these markets, how- 
ever, would be indispensable. Recall that the price of a near-term 
futures contract differs from the price of a distant-term futures 
contract by the price of the spread over the interim. If that spread is 
constant as time passes, the two futures prices move parallel to one 
another, and the nearer-term contract adequately conveys all infor- 
mation available about the more distant contract. Therefore, the 
answer to the question of how far ahead futures trading should 
stretch is yet again dependent on whether spreads are persistently 
and predictably different, in this case spreads between periods far in 
the future. 

This argument is similar to that concerning the number of short- 
term versus long-term instruments for borrowing and lending 
money. Money can be borrowed overnight, or for the next week, 
month, or quarter. Yet no comparable agreements exist for borrow- 
ing money now for overnight ten years or eleven years from the 
present. The reason, of course, is that the forward interest rate on 
an overnight loan arranged now for ten years from the present 
would be the same as that arranged now for an overnight loan 
eleven years from the present. Therefore, there is no reason to 
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quote them separately. Put another way, because the term structure 
of interest rates is flat between ten and eleven years ahead, there is 
no reason for separate bonds maturing in each and every day, week, 
and month during the tenth year. Separate maturities are necessary 
only when they help to define a term structure of interest rates that 
is not flat, and the term structure is likely to be pronounced only a 
few years ahead and exceptionally pronounced only a few months 
ahead.’ Likewise, maturities of futures contracts are necessary only 
where they mark changes in the yield curve on loans of commodities 
like wheat and cotton. 

Perhaps in the setting of commodity markets the issue can best be 
understood from the perspective of a speculator.'® Imagine a specu- 
lator has learned that a major manufacturer of farm equipment has 
just patented a greatly improved corn shucker. Once this machine 
comes on the market, in two years as a result of the need to retool a 
plant and allow for testing, it will significantly expand the supply of 
corn. The speculator, of course, wants to profit from his private 
knowledge, to be public in a matter of days, that in two years the 
price of corn will be lower than it otherwise would be. If a two-year 
futures contract exists, the speculator can sell contracts and buy 
them back at a profit when the whole market drops as his news 
becomes general knowledge. Suppose, however, that the longest ma- 
turity is only one year ahead, so that he cannot go short in the 
two-year contract. Does this hinder the speculator? Suppose he pro- 
ceeds to sell the one-year futures contract. By selling an earlier term 
than he wanted to, the speculator has been forced to assume, in 
addition to the short position in the two-year contract he desires, a 
bear position in the spread from year one to year two. This is be- 
cause the sale of a one-year contract equals the sale of a two-year 


'S This statement is true even though many maturities are traded because the issuing 
of ten-year bonds is staggered. At any one time there might be 9-year, 37-week 
bonds traded alongside of 9-year, 38-week bonds. At any one time, however, a 
borrower will typically issue maturities of 30 days, 90 days, 180 days, l year, 5 
years, 10 years, and 30 years. Obviously, the short-term instruments are present in 
greater numbers because the interest rate on 30-day bills is likely to differ from 
that on 90-day bills, while that on 10-year bonds is unlikely to differ from the 
interest rate on 10-year, 30-day bonds. 

The issue could also be approached from the perspective of a processor who wants 
to sell ahead all of his output for the next two years. Is he thwarted by having no 
contracts calling for delivery farther ahead than one year? The crucial evidence 
and the conclusion are the same as from the perspective of a speculator. As long as 
distant spreads are stable, the processor can achieve his purpose by “stacking” 
contracts in the most distant delivery month currently traded and rolling them over 
as new delivery months become active. 


6 
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contract plus {the sale of a one-year contract plus the purchase of a 
two-year contract}, the positions in braces being a bear straddle. 
When the news becomes public, the speculator short the one-year 
contract will make the same amount of money on his implicit posi- 
tion in the two-year futures contract as if he would have had sold it 
to begin with, but he could lose money on his bear spread if it were 
to move farther away from full carrying charges with the news. This 
could happen because a larger supply of corn beginning in the sec- 
ond year reduces the need to carry stock over from the first year to 
the second year. With less inventory held over, the supply of loan- 
able corn would be lower, raising the price of a loan, contrary to the 
interests of a bear spreader whose spread commits him to lend. In 
practice, for him to make less money than possible with a full choice 
of contracts, the one-year futures contract would have to drop less 
than the two-year futures contract would if it could be measured." If 
this were to happen to many speculators, their incentive to obtain 
information would be reduced and prices would be less accurate 
signals than they are otherwise. 

Crucial to the speculator is the movement in the spread because 
that is where he could lose out on some of his profit. If the price of 
the spread were not to change with the news, the speculator would 
be just as content to trade in the nearer-term futures contract as in 
the one to which his information properly applies.'* Further, he 
would have the same incentive to seek out information about the 
distant future. Clearly, then, whether or not the distant spread 
changes critically determines whether the price system is missing 
some important markets. By this standard it does not appear that 
distant futures contracts are especially important. Because of the 
suppleness in storage and production over the span of several years, 


V Suppose before the news that the price of corn for delivery in one year was 360¢ a 
bushel and for two years 329¢ a bushel. These prices drop to 347¢ and 315¢ 
respectively. Clearly a short makes less money on the one-year contract. His profit 
of 13¢ on the one-year contract can be decomposed into a 14¢ gain on a two-year 
contract and a 1¢ loss on the bear straddle (short one-year and long two-year). 
Even if the news breaks not in a matter of days but in a matter of years, this 
argument holds. Suppose an engineer working for the manufacturer of the corn 
shucker knows that his firm will achieve a breakthrough in technology sometime in 
the next few years, but he does not know exactly when. He would like to sell corn 
short, perhaps a five-year contract if that were available. Instead he could sell a 
one-year contract and roll it forward while it is still fairly distant. His final return 
will differ only if the spreads implicit between the one-year contract and the five- 
year contract have moved by when he rolls the contract forward. Movements in 
such distant spreads are small. Hence, he is as content with a one-year contract as 
with a five-year contract. 
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distant spreads would change only slightly with substantial new 
information. 

In the other questions in this chapter about the need for particu- 
lar contracts, the time necessary to adjust has determined whether 
different spreads can emerge. As long as there is insufficient time to 
move supplies in or out, the price of storage and use varies among 
locations. Given adequate time, however, shippers can be sure of 
having supplies where they are most wanted. The same logic applies 
to how far ahead differences in spreads can emerge at a central 
location. Within a particular crop-year, the total supply of a loanable 
commodity is fixed, being equal to the stocks on hand and what has 
been planted. There is little opportunity to increase the amount that 
crop-year gives to the next without a large change in the current 
spot price. Likewise, if current stocks are discovered to be too large, 
it may be difficult to increase current consumption enough to re- 
duce them significantly without a large change in price. Clearly, the 
farther ahead it is perceived that stocks will be too large or too small, 
the easier and less disruptive it will be to adjust the stocks to the 
desired amount. For example, if it is perceived that for a crop-year 
ten years from now crop rotations will restrict output, there is plenty 
of time to increase the carryovers from the nine preceding years, by 
either consuming less or producing more. What is important is that 
these changes can each be quite small and in total increase substan- 
tially the amount carried over into the deficient crop-year. The price 
of loans over year ten will not remain above that of earlier years 
because plenty of time exists to increase the stock in year ten. 

Although differences in the price of loans among locations cannot 
emerge for periods farther ahead than it takes to get supplies in or 
out, which is at most a matter of a few weeks or months if not days, 
the short run for planting is much longer. Because crops, once 
planted, cannot be increased or decreased, the scope of adjustments 
is inevitably restricted.'? Present consumption must bear nearly all 
the burden of adjusting the carryover. Given a horizon longer than 
the growing season, however, farmers can much more easily increase 
their output. They may still not be completely flexible because of 
crop rotation or lack of machines or expertise for a new crop, but 
surely their commitments now to plantings several years ahead are 
free. The point is not that when a particular growing season arrives 
farmers can control the level of their output. Rather the issue is 


'? Although additional fertilizer can increase yields somewhat, nothing can make the 
crop mature faster. 
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whether, given that the price of wheat for delivery three crop-years 
from the present is low relative to the price for delivery two crop- 
years ahead or low relative to corn for three crop-years ahead, they 
cannot make some adjustments to reduce their commitment to 
wheat three years from now. Surely they can. Therefore, the low 
relative price for delivery of wheat three years ahead could not be 
maintained. Even though farmers are restricted in adjusting the 
amount and blend of production longer than shippers, there is 
enough flexibility in agricultural supply that differences in forward 
spreads cannot emerge more than a year or two ahead. Conse- 
quently, one will rarely find agricultural futures contracts much far- 
ther ahead than one crop-year. 

The patterns among futures contracts for cocoa in New York con- 
firm these general arguments. Cocoa is an appropriate crop for such 
a test, the inflexibilities in cocoa being pronounced. Because cocoa is 
a tree crop, the scope of adjustments in supply is especially re- 
stricted, far more so than for wheat or corn. Four or five years must 
elapse before trees begin to bear, and they remain productive for 
decades. For all practical purposes, the supply elasticity is zero, the 
weather causing most of the year-to-year variation in the size of the 
harvest.” With few substitutes available, the demand for cocoa is also 
relatively inflexible. In consequence, the spot price of cocoa is one of 
the most variable among commodities. It would be even more vari- 
able without the suppleness in the carryover. 

Table 6.3 shows the variablility in the array of cocoa prices.” As 
expected theoretically, the variability falls with increasing time to 
delivery, as did the relative prices of wheat varieties. The top half of 
Table 6.3 shows the prices for cocoa for various times of delivery as 
of early March over a period of ten years. These prices have been 
adjusted for interest expenses, which varied from 4% per annum to 
20% per annum.” This adjustment therefore gives the price for, say, 
September delivery as if it were paid for immediately rather than on 
delivery. An adjustment of $5 per ton per month was made for 
warehousing and insurance fees, which have remained relatively 


2 Although the crop-year is officially designated as October through September, 
cocoa does not have as pronounced a crop-year as corn. African and South Ameri- 
can cocoa appear on the market at different times; cocoa trees produce two crops a 
year, one larger than the other. Arrivals in New York are heaviest in the period 
May through July. 

For more on the arrays of cocoa prices. see Weymar (1974). 

The percentage spreads between gold futures were used, since they are a good 
estimate of the private cost of financing. In all years in March the term structure of 
interest rates on money was relatively flat. 
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Table 6.3. Variability in cocoa spreads, 1975-1984 (closing prices in New 


York as of the first business day in March) 


1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 


Mean 
Stand. dev. 


1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 


Mean 
Stand. dev. 


March 
delivery 


May 


delivery 


Dollars per metric ton, 


1,153 
1,494 
4,222 
3,260 
3,351 
3,040 
1,945 
1,887 
1,765 
2,547 


2,502 
881 


1,329 
1,394 
4,029 
2,991 
3,335 
2,937 
1,921 
1,852 
1,765 
2,409 


2,396 
852 


July 


delivery 


adjusted for carrying costs 


1,241 
1,314 
3,876 
2,854 
3,302 
2,855 
1,915 
1,832 
1,761 
2,343 


2,329 
827 


September December 
delivery 


1,183 
1,254 
3,738 
2,744 
3.277 
2,783 
1,910 
1,832 
1,753 
2,293 


2,277 
804 


delivery 


1,121 
1,174 
3,451 
2,610 
3,226 
2,675 
1,891 
1,793 
1,713 
2,209 


2,186 
757 


Discounts between delivery months in percent per month 


6.94 
3.57 
2.39 
4.48 
0.24 
1.76 
0.63 
0.94 
0.00 
2.86 


2.38 
2.06 


3.55 
3.03 
1.98 
2.41 
0.50 
1.44 
0.16 
0.56 
0.11 
1.40 


1.51 
1.15 


2.45 
2.41 
1.84 
2.01 
0.38 
1.30 
0.12 
0.00 
0.23 
1.10 


1.18 
0.91 


1.85 
2.29 
2.77 
1.71 
0.53 
1.35 
0.34 
0.73 
0.77 
1.26 
1.36 
0.76 


1.80 
1.74 
1.85 
1.50 
0.69 
1.03 
0.28 
0.89 
0.54 
1.20 


1.15 
0.53 


March 
delivery 


1,063 
1,115 
3,270 
2,497 
3,160 
2,594 
1,875 
1,747 
1,686 
2,132 


2,114 
727 


constant beginning with 1974.” As can be seen, cocoa prices displayed 
a strong pattern of spreads below full carrying charges; the average 
immediate March price, effectively the spot price, at $2,502 was 16% 
higher than the average price for delivery the following March, 
$2,114. More important than this pattern of backwardation, ubiqui- 
tous in commodities, are the standard deviations of prices for the 
various delivery months. The standard deviation declines steadily 


2 Conversation with Douglas Martoucci, President, Continental Warehouse, New 
York. Warehouse fees are relatively important for cocoa, which spoils easily and 
suffers from infestations of insects. 
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with increasing time until delivery, from $881 for the spot March 
contract to $727 for the distant March contract. It is as if the more 
distant contracts converge on a long-run equilibrium price. 

The prices of cocoa themselves, in the top half of Table 6.3, 
actually understate the convergence of prices. The whole array of 
cocoa prices was moving up and down, mostly up because of infla- 
tion. It is not how the whole array moves but rather how the 
spreads within the array move that determines the distance ahead 
contracts are traded. The lower half of Table 6.3 reveals the per- 
centage discounts between pairs of months, that is, the spread be- 
tween the nearer contract and the more distant contract divided by 
the more distant contract.”* The variability of the discounts deter- 
mines the need for trading in the more distant contract; the 
greater the variability the greater the need. Clearly, the standard 
deviations of the various discounts fall considerably with increasing 
time ahead, from 2.06% to 0.53%. Projected yet another year 
ahead, the variability would disappear. For that very reason, those 
very distant contracts were not traded. Apparently, the March con- 
tract for delivery one year ahead was a satisfactory substitute for all 
contracts yet more distant.” 

The same line of reasoning explains the span of contracts in the 
futures markets for financial instruments. At first glance in might 
seem improbable that a theory of inflexibilities would explain finan- 
cial futures well. What inflexibility has the Standard & Poor’s 500 
Index, a futures contract settled in cash rather than in physical deliv- 
ery? What increase in inflexibility can explain the explosive growth of 
the T-bond futures market, contracts for which now stretch into de- 
livery months farther ahead than contracts for any other commodity? 
Why are there so many successful financial futures markets, even 
though all seem to express the same term structure of interest rates? 
Actually, financial futures, far from controverting the theory just 
successful in explaining cocoa contracts, support that theory. First of 
all, the growth of the markets has not indicated a need for new mar- 
kets as much as a shift in the type of market, from informal dealer 
networks to formal exchanges. Second, increasingly there have been 
volatile spreads among various financial instruments, which have 
found expression in new futures contracts. Third, trading in most 
financial futures is concentrated in a few nearby contracts. 


4 Those spreads with a discount of 0.0 were at full carrying charges. 
B Sometimes the distant May contract was traded, in precisely those years when 
spreads were especially different among the various periods. 
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In many cases a financial futures market has grown out of a highly 
active forward market. One need not explain the growth of financial 
futures in terms of an increase in inflexibilities. Rather, an informal 
implicit loan market has become a formal implicit loan market, in 
the terminology developed in Chapter 5. More accurately still, infor- 
mal and formal markets now coexist for many financial instruments. 
The interbank market for foreign currencies existed before and has 
remained active since the rise of futures markets for foreign curren- 
cies. The GNMA futures market, the first successful futures market 
for long-term debt, grew out of an interbank forward market in 
certificates of mortgages. The dealer market in repurchase agree- 
ments both antedated and grew further after the start of the T-bond 
futures market, which by 1983 was the largest futures market in 
terms of volume. This coexistence may eventually be resolved in 
favor of a formal or of an informal market. 

The 1970s and early 1980s were remarkable for the volatility of 
interest rates. Much less remarked upon were the new extremes and 
much higher volatility in the term structure of interest rates. These 
extremes in term structure, either falling steeply as in 1980 or rising 
steeply as in 1982, imply that forward interest rates are not stably 
related. For that reason, contracts for the delivery of T-bonds or for 
the delivery of T-bills have reason to stretch farther into the future. 
Even less remarked upon but even more important to the number of 
successful financial futures was the volatility in the term structure 
expressed in one financial instrument compared to that expressed in 
another. For example in 1982 the percentage spreads among gold 
futures were essentially the T-bill rate; both gold and T-bills showed 
the same rising term structure. In January and February 1980, in 
contrast, while the T-bill rate was about 15% with a falling term 
structure, the percentage spread in gold was close to 20% with a 
much more steeply falling term structure.” These differences be- 
tween gold and T-bills arise from the two being at various times 
relatively more or less desirable as collateral for loans of money. 
Because the T-bill market and the gold market do not consistently 
display the same forward interest rates, two separate futures markets 
have developed. 

The futures market for the Standard & Poor’s Index of 500 stocks 
demonstrates the last point concerning inflexibilities and financial 
futures. Effectively only one S&P 500 Index contract is traded at a 


°° The Federal Reserve in early 1980 actively discouraged banks from lending to 
speculators in commodities. Hence the high capital costs for those carrying gold. 
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time. The last column of Table 6.4 gives the proportion of open 
interest in the various delivery months for this futures market. On the 
day used for the table, 1 August 1983, 85% of open interest in the 
S&P 500 Index was in the September contract. Virtually all other 
open interest was in the next contract, the December contract, even 
though contracts nominally stretched as far as the following Decem- 
ber. This concentration is typical of stock index futures. It is even 
more pronounced when the first contract has three months to expira- 
tion instead of the two as of early August. Open interest peaks in the 
nearby contract just after the previous contract expires; then, as that 
contract too approaches expiration, it is “rolled over” into the next 
contract. In this cycle, one delivery month predominates. In some 
sense it is surprising that even one active futures contract in the S&P 
500 Index is active. After all, a position in the S&P 500 Index can be 
constructed, to as close an approximation as desired, from spot posi- 
tions in a portfolio of stocks. Actually, the S&P 500 Index futures 
contract dominates this spot index, because of its lower brokerage 
fees (.04% versus 1.0% to 2.0% per round turn),”’ higher liquidity, 
and lower margin requirements. (Regulators hesitated to approve 
trading in stock index futures because they would have much lower 
margin, 5% to 10% of value, than for stocks, normally 50% of value.) 
In effect, there is only one S&P 500 Index contract traded out of all 
the possible delivery dates, from immediate delivery to extremely 
distant delivery, namely the next expiring contract. Consistent with 
this interpretation is the unusual ratio of trading volume to open 
interest in stock index futures. In most commodities daily volume is 
on the order of one-fifth to one-third of open interest. Daily volume 
in stock index futures approaches twice the level of open interest. So 
far in their short histories the stock index futures are also unusual for 
the relative lack of trading by dealers, such as pension funds.” This 
suggests that stock index futures are valuable for their liquidity and 
ease of establishing positions rather than as a means of displaying a 
full array of prices for various dates of delivery. One contract at a 
time suffices for these purposes.” 


“The futures contract for the index has another advantage, as noted by Jaffee 
(1984). As the individual stocks in the index change value, their proportion in the 
index changes. A spot index constructed from the stocks would incur the broker- 
age fees of these continuous small adjustments. 

** Wall Street Journal, 10 August 1984. 

* The great majority of contracts made for the future delivery of shares on the Stock 
Exchange of London (recall the discussion in Chapter 2 of this method of trading) 
are for a single delivery date, the next settlement of accounts. A larger array of 
delivery dates is not necessary. 


Table 6.4. Percentage of open interest as of 1 August 1983 in particular delivery months 


Month of 
delivery 


September 
October 
December 
January 84 
March 

May 

June 

July 
September 
October 
December 
January ’85 
March 

May 

June 
September 
December 


Total open 
interest 
Percentage 
beyond 
January 84 


Corn? 


16.2 
nt 
56.5 
nt 
17.6 
4.4 
nt 
3.6 
0.4 
nt 
1.3 
nt 
0.0 
0.0 
nt 
0.0 
0.0 


165,248 


27.3 


Chicago 
wheat 


26.7 
nt 
54.4 
nt 
11.2 
4.0 
nt 
3.8 
0.0 
nt 
0.0 
nt 


61,199 


18.9 


“Including the Mid-America Exchange. 
‘Contract not traded. 


Sugar 


4.2 
47.9 
nt 

0.3 


Copper 


43.7 
nt 
32.9 
0.7 
9.6 
2.2 
nt 


108,651 


22.7 


26,921 


0.3 


T-bonds 


53.8 
nt 
17.2 
nt 
7.4 
nt 
9.7 
nt 
5.5 


165,276 


29.0 


S&P 500 


84.7 
nt 
14.8 
nt 
0.3 
nt 
0.1 
nt 
0.1 
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Table 6.4 concerning the distribution of open interest across deliv- 
ery months brings home the contrast between financial futures and 
agricultural futures.” The eight commodities in Table 6.4 were se- 
lected because they have many delivery months in common. What is 
most interesting in the table is the last row, the percentage of open 
interest in contracts maturing more than six months after 1 August 
1983. As with the S&P 500 Index, virtually all trading in the West 
German mark is in nearby contracts. Among the financial futures the 
T-bond market alone trades a proportion close to that of the agricul- 
tural markets beyond maturities of six months. This is consistent with 
one market sufficing to display the distant forward term structure of 
interest rates on money. Among the agricultural commodities them- 
selves, the pattern of breaks in the crop-year explain much of the 
variation in the proportion of open interest in more distant contracts. 
Open interest in corn, for example, is heavily concentrated in the first 
December contract, the first new-crop delivery month. The more 
distant December contract also has a reasonable percentage of the 
open interest, at least in comparison to the mark and S&P 500 Index. 
The crop-year in sugar is less precise than for corn, but both October 
and March represent important breaks. Not surprisingly, those two 
delivery months have much of the open interest in sugar. In Table 6.4 
wheat falls off much faster than the other agricultural commodities. 
This is because early August falls just after the harvest and much 
before the next planting. As of early August there are few foreseeable 
and yet unadjustable breaks in the array of wheat futures prices. 
Accordingly, there is less need for the more distant contracts. Had 
open interest in wheat been shown for February, by which point 
planting would have been irrevocable and much of the effect of 
weather on the size and timing of the harvest would have been known, 
far more of the open interest would have been in distant contracts. 

Similarly, much more open interest would appear in distant con- 
tracts if a date had been selected at which time particular commodities 
were in pronounced backwardation. For example, in early February 
1980, a time at which copper prices were far below full carrying 
charges, 29% of open interest in copper was beyond contracts of six 
months, compared to the 23% of Table 6.4, August 1983 being a time 
of close to full carrying charges in copper. In January 1974, when 
copper prices were in extreme backwardation (recall Table 1.4), the 


“ A comparable table for daily volume would show the point even more forcefully 
than this one of open interest, since trading volume increases more than propor- 
tionately with open interest. 
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comparable figure was 37% of open interest. February 1980 was also 
a time of large and different premiums in the exchange rate between 
the dollar and the mark. Accordingly, there was more need for more 
distant delivery months for the mark. Compared to the 88.5% of the 
open interest in the nearest contract as of August 1983, only 57.7% 
was in the comparable contract in February 1980. Likewise in this 
period of 1980 when the term structure of interest rates was excep- 
tionally steep, 54% of open interest in the T-bond market was in 
contracts beyond six months.”! 

For agricultural commodities, for which the production cycle is 
annual or even longer if crop rotation matters, adjustments cannot 
be completely flexible within less than a year. For copper shipped 
from Chile to England, adjustments are flexible after three months. 
For most other goods, however, the time required to alter produc- 
tion schedules or ship supplies from one place to another is much 
less. For the S&P 500 Index adjustments can be made almost imme- 
diately. The forward prices of these goods for delivery dates beyond 
a few weeks will be stably related because differences in the prices 
cannot persist. As a result there is no need for separate contracts for 
delivery dates more than a few weeks ahead. In other words, for 
most goods fully formed futures markets with many delivery dates 
stretching many months into the future are unnecessary. Futures 
markets are indispensable only for the goods whose inflexible pro- 
duction leads to differences in spreads over the intervening periods. 

Although this section began by asking how far ahead futures trad- 
ing should extend, it has ended by considering why particular goods 
have futures markets at all. The answer to both how far futures 
trading should extend and what goods should have futures markets 
is the same: Separate markets for future delivery are likely to em- 
erge only as far forward as the spreads between contracts can be 
persistently different from a long-term average. For most goods this 
is a matter of days or weeks. Consequently, there is justification for 
formal futures markets on organized exchanges for only the few 
goods whose length ahead, L, is larger than a few months. 


6.6. | Comparison with other explanations 


This explanation of why so few goods have futures markets differs 
from the three existing theories of why futures markets exist in such 


*' Butterfly spreads involving distant contracts, initiated for postponing taxes, may 
overstate this figure for T-bonds, however. Changes in the tax laws have removed 
the advantage of such spreads. 
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small numbers. These three theories can be described loosely as 
“price uncertainty,” “costs of liquidity,” and “informational content.” 
Each has a grain of truth for understanding futures markets. But on 
comparison with the theory just presented each will appear to have 
substantial weaknesses. None contradicts the theory offered here. 
Rather all fail to uncover the cause of the number of markets. Their 
explanations are incomplete. 

The most common reason given for the existence of futures trad- 
ing is the extent of fluctuations in the price of the commodity. For 
those enamored with the theory of risk aversion and futures mar- 
kets, a highly uncertain price creates more risk, increasing the need 
for a futures market. If there is little price risk, there is little need 
for a futures market. (Carlton [1984] has most recently summarized 
this view of increasing price risk encouraging futures trading.) Carl- 
ton (1983b) also argues that the inflation of the 1970s helps explain 
the noticeable growth of futures trading over that decade because 
inflation brings with it large swings in relative prices even as all 
prices rise. These swings in relative prices are an important source 
of price risk. 

Because those commodities with futures do fluctuate considerably 
in value, this perspective of price uncertainty would seem to explain 
why they have futures markets. Instead, the fluctuations in price are 
a manifestation of the underlying cause. The fluctuations in price 
occur because the supply of the good is inflexible for periods of 
many months. It is this inflexibility and the speed of adjustments to 
it that are the actual reasons for futures trading in the good. With 
substantial inflexibility and a long period of adjustment, the price 
for immediate delivery differs from near-term delivery and even 
more from distant delivery. Consequently, there will be a need for 
an institution that will provide these price signals for more accurate 
direction of the good to its best temporal use. Even more important, 
the spreads among these various delivery dates will change as condi- 
tions change, and the more volatile they are, the more there is the 
need for a futures market. Because spot prices are variable when- 
ever spreads are variable, it is easy to misperceive the importance of 
price risk. 

This distinction between price risk and inflexibilities as the reason 
for futures markets, even if subtle, is important. To distinguish 
them, imagine a situation in which the price of corn for delivery 10 
days ahead is always equal to that for delivery 30 days, 90 days, 180 
days, and even 360 days ahead. Within 10 days, in contrast, the price 
is extremely volatile relative to the other delivery dates. According to 
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the price uncertainty perspective of futures markets, this volatility, 
which would imply extreme volatility in the spot price, would en- 
courage an active futures market. But in fact the futures market 
would be dormant for deliveries beyond 10 days ahead. The futures 
market would much more likely be active if there were some varia- 
tion in the relationships among the prices for delivery 30, 90, 180, 
and 360 days ahead. Volatility in such spreads depends on inflexi- 
bilities in supply and demand, foreseeable far in advance and yet 
unadjustable. The more volatile these distant spreads, the more 
likely futures trading is to flourish. Inevitably, volatile spreads 
among delivery dates several months from the present imply at least 
some volatility in the spot price. But the risk in the spot price is not 
the reason futures trading develops. Likewise, distinct futures mar- 
kets in two locations for the same commodity or distinct futures 
markets in an input and an output emerge not because freight or 
processing for immediate execution are especially volatile in price 
but because a whole array of prices for services executed at different 
times needs expression. Futures markets express price differences, 
whether between inputs and outputs, two locations, or two delivery 
dates. When these price differences are volatile and distinct far in 
advance of the time of execution, futures markets flourish. 

The second conventional explanation of the observed number of 
futures markets stresses the cost of illiquidity when a finite number 
of traders spread themselves over a large number of distinct con- 
tracts. Telser and Higinbotham (1977) use this concept of liquidity 
and the number of traders in a particular commodity in their em- 
pirical study of the existence of futures markets. Telser (1981) for 
one imagines that exchanges consciously limit trading to five or six 
delivery months to promote liquidity. If traders could choose among 
a hundred distinct contracts, say one for every week over the next 
two years, there would be so few buyers or sellers for any one con- 
tract that traders would spend an inordinate amount of time search- 
ing for someone with whom to deal. Similarly, whenever a trader 
would desire to close out his position he, unable to find many people 
to deal with, would be virtually at the mercy of the other party to his 
contract. 

Although it is unquestionably true that because of manipulation, 
illiquidity, and high transactions costs a market cannot survive with- 
out a minimum number of traders, this factor is subsidiary to 
whether a futures price conveys any new information. The point is 
not that the costs of illiquidity do not matter to the number of 
futures markets. Rather the point is that Telser’s argument tells 
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Figure 6.5. The costs and benefits of additional contracts 


much less than the whole story. The nature of the dispute can be 
seen with the help of a diagram, like that shown previously as Figure 
6.2, displaying the marginal costs and marginal benefits of distinct 
contracts, in this case Figure 6.5. (Once again contracts are not 
ranked along the horizontal axis by the months before delivery but 
by their marginal benefit.) The difference between the liquidity the- 
ory and that presented in this chapter concerns the shape of the 
curve representing the benefit of an additional contract (the benefit 
of contracts being measured as before in terms of their usefulness in 
allocating resources). No one can argue that additional contracts 
bring additional costs. At the very least an exchange must devote 
more bookkeeping, surveillance, and space in the pit to an additional 
delivery month. And as market makers and floor traders disperse 
themselves over more contracts, the bid-asked spread for a particu- 
lar contract rises and the speed of execution falls. If such illiquidity 
increases more than proportionately to the number of contracts, as 
seems likely, the marginal cost curve will rise steeply, as in Figure 
6.5. More problematic is how proponents of the liquidity theory 
would draw the marginal benefit curve. They do not say. Most likely 
Telser and others would draw the marginal benefit curve as a hori- 
zontal line or one with a slight downward slope. A contract for 
delivery of corn in December would be only slightly more useful 
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than a contract for November delivery or one for delivery the fol- 
lowing December. The arguments about suppleness and inflexibility 
presented in this chapter imply a very different marginal benefit 
curve. The marginal benefit of contracts falls steeply, and beyond 
some relatively small number of contracts it approaches zero. This 
break occurs in the marginal benefit curve precisely where flexibil- 
ity, keeping spreads in line, allows some contracts to substitute for 
others. Only where there are persistent and predictable inflexibilities 
are there significant benefits to additional contracts. 

Unquestionably the marginal cost of illiquidity helps to determine 
the number of contracts traded, as seen in Figure 6.5. If additional 
contracts were costless, there would be an inclusive set of them. 
Conversely, if the marginal cost of even the most beneficial contract 
is extremely high, even that contract will not trade. In that sense, the 
word “indispensable,” sometimes used in this chapter, is inappropri- 
ate. No market is indispensable. Rather its marginal benefit must 
justify its marginal cost. The word “indispensable” emphasizes that 
some contracts have a substantially higher marginal benefit than 
others, that the marginal benefit curve is steeply sloped, as a consid- 
eration of the nature of commodity processing, freight, and storage 
indicates it must be. Because it is steeply sloped, mainly the marginal 
benefit curve determines the economically justifiable number of con- 
tracts traded. If it shifted to the left, say because production or 
processing became more flexible, the number of contracts might fall 
to the point were full-fledged futures trading ceases. This is pre- 
cisely what happened to the egg futures market. The egg futures 
market of the Chicago Mercantile Exchange has not died because 
the costs of trading had risen. Rather technical change in egg laying 
removed an inflexible seasonal component in production, as noted 
by Miracle (1972). 

A comparison of the corn and oats markets confirms the relative 
importance of the explanations offered. The corn futures market 
has on the order of thirty to forty times the open interest and daily 
volume of the oats market. With the marginal cost of contracts being 
much lower because of the greater volume of trading, the liquidity 
theory would anticipate a significantly larger number of contracts 
traded in the corn market than in the oats market. In contrast, the 
theory argued here would expect little difference in the number of 
contracts, because the nature of the inflexibilities in corn and oats 
are much the same. As it happens, depending on the time in the 
crop-year, the oats markets offers four or five contracts and the corn 
market five or six. In both markets the particular delivery months 
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mark important breaks in the crop-year. Despite the much greater 
interest in trading corn contracts, there is need only for those con- 
tracts signifying the foreseeable inflexibilities in corn.” 

The third and last competing explanation of the number of fu- 
tures markets emphasizes the informational content of futures 
prices, their role in price discovery. Much of the recent literature on 
futures markets implies that they are primarily concerned with the 
future and not with the present. Indeed, many pure theorists work- 
ing on futures markets imagine them to be solely concerned with 
expectations about the future. They begin with an assumption that a 
spot market exists but that no storage market and no futures market 
do. Then they add in the futures market, in an effort to see what 
effect it has on the conveying of information. This approach is par- 
ticularly pronounced in work on futures markets and their expres- 
sion of so-called rational expectations. Much recent empirical work 
on futures markets also presumes they exist to convey information 
about the future. For example, Labys and Granger’s study (1970: 
89) was “to determine whether futures prices respond to changes in 
market expectations, and, as such, anticipate cash prices.” 

Although it seems plausible to associate futures prices primarily 
with the future, this emphasis on futures markets’ expression of 
expectations about the future is grounded on the mistaken assump- 
tion that there can be no explicit market for storage and use. If 
there were a storage and use market in conjunction with a spot 
market, there would be no need for an explicit futures market. The 
spot market and storage and use market together would fully reflect 
all information about the future. 

Grossman, among others, has been instrumental in perpetuating 
the notion that futures markets are concerned predominantly with 
expectations about the future. In an influential article (1977) he 
proposes that futures markets serve principally as a marketplace for 
the exchange of information, arguing that there is an incentive to 
trade futures contracts because some traders have information about 
the future that others do not, information that uninformed traders 
cannot deduce solely from the spot price. The futures price, accord- 
ing to Grossman, reveals to uninformed traders informed traders’ 
expectations about the next period’s spot price. This feature of pub- 


* Carlton (1983a) investigates the related question of whether the entire corn futures 
market makes the entire oats futures market redundant. He too approaches the 
subject from the perspective of the correlation between prices, concluding that the 
oats futures market revived in the 1970s because oat prices began moving less 
closely with corn prices than previously. 
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licly transmitted prices is what Grossman calls the informational role 
of futures markets. But once futures prices transmit the informed 
traders’ expectations, there is no longer an incentive to trade futures 
contracts. If, from observing some few traders eagerly selling fu- 
tures contracts at a low price, other traders know those few know the 
price will fall, the uninformed traders will stop trading. And because 
the informed traders no longer find trading partners at attractive 
prices, they lose their inducement to seek out information. Paradoxi- 
cally, the futures market, explains Grossman, with its publicly visible 
prices removes the very reason for its creation, different information 
about prices. This problem, Grossman believes, is why so few futures 
markets are active. 

Grossman’s view that futures markets both result from and 
dampen the incentive to trade information runs counter to the com- 
mon intuition that the more futures markets, the better. As it hap- 
pens, Grossman’s analysis suffers from a major flaw in his assump- 
tions about the storage and use market. Grossman’s whole model 
depends on a disequilibrium in the storage and use market.” 

Grossman, assuming not only that no futures market exists but 
also that no storage and use market is operating, ascribes to the 
introduction of futures markets the disequilibrium he himself builds 
into the storage and use market.” There would be no apparent 
benefits from a futures market if there were already a functioning 
storage and use market. This point should be obvious, since a spot 
market coupled with a storage and use market provides an implicit 
futures market. An explicit futures market in that situation would be 
redundant. A futures market could replace an explicit market for 
storage by setting up an implicit market for storage in conjunction 
with a spot market. Yet, regardless of whether the storage market is 
explicit or implicit, Grossman is studying the benefits of a function- 
ing storage market, which reallocates inventory until it has the same 
storage and use charge everywhere, and not as he purports, the 
special advantage of obtaining information about the future. 

More important, the seemingly harmful effects on the incentives 
to gather information, which Grossman associates with futures mar- 
kets, are in no way unique to those institutions. If there were an 
explicit, competitive storage market, all traders, whether informed 
or uninformed, would have the same marginal storage costs. Hence 


* I wish to thank Brian Wright for this observation. 

** Grossman's confusion about the storage market can be seen in his notation for the 
amount stored. He fails to make clear whether total storage costs are for an individ- 
ual, a group such as informed traders, or all traders combined. 
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it would be an easy matter to compute from the current spot price 
the future spot price expected by the informed traders. Although 
Grossman is surely probing a sensitive area in the theory of markets, 
namely what happens to a trader’s incentive to gather information if 
others refuse to trade with him whenever they suspect he knows 
something they do not know, the fact remains that this impasse can 
arise in a system without any futures markets, but with only spot and 
storage markets. If they know that he intends to buy their stock 
from them and store it himself in the expectation of profits based on 
something he alone knows, they are no more willing to sell on the 
spot than they are to sell a futures contract. 

This tendency to associate futures primarily with information 
about the future comes in part from the observation that the futures 
price is a reasonable estimate of the spot price that will prevail in the 
future. At first glance, an equilibrium condition in which the price 
of a futures contract equals the expected price would seem to con- 
firm rather than refute the relationship between futures prices and 
expectations about the future. However, an equilibrium condition 
demonstrates, first and foremost, not what one particular price 
equals but how all prices are related. If the price of storage and use 
were always to equal zero, the spot and futures price would be the 
same. Which price, then, would reflect expectations about the fu- 
ture? Clearly both would. Under more general conditions, all three 
prices—spot, loan, and futures—reflect expectations about the fu- 
ture. Accordingly, if new information about future conditions be- 
comes known, not only the futures price but the spot and loan prices 
change. Indeed they must if they are to remain in equilibrium. For 
that matter, the futures price reflects current conditions just as 
much as the spot and loan prices. If a huge warehouse filled with 
cotton burned down, surely the spot price would not be the only 
price affected. The futures price would change as well because spot 
prices alone do not record information about current conditions any 
more than futures markets alone transmit information about the 
future. All prices reflect all relevant information, and if some other 
fact becomes known, it affects many prices. Futures contracts are 
necessary only to the extent information moves the array of prices 
differentially. 

The problems with Grossman’s analysis are endemic to numerous 
papers about futures markets (see, e.g., Cox [1976], Burns [1979], 
Bray [1981], Kawai [1983a], Turnovsky [1983], and Brannen and 
Ulveling [1984]). Far too many scholars assess the value of a futures 
market by supposing that a spot market already exists and examin- 
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ing the effect of introducing futures trading. Although one could 
well object to this procedure on the grounds that it assumes sophisti- 
cated spot markets antedate futures markets, which is not necessarily 
the case, one should object far more strongly to the unstated as- 
sumption of the absence of a functioning storage and use market. If 
there were already a storage market in addition to a spot market, the 
introduction of futures trading would have no effect on allocations 
and prices. Thus, all begin by assuming that prices are not in equilib- 
rium, although that would not be the case if an explicit market 
existed for holding commodities over time. And all ascribe to futures 
markets the benefits of removing that disequilibrium. Because the 
unstated assumption of the impossibility of an explicit storage and 
use market is untenable, the whole procedure is fallacious and an 
extremely misleading indicator of the reasons particular futures 
markets exist. If more commodities had formal loan markets housed 
in exchanges, few people would be misled to study expectations or 
markets in information instead of the advantages of an organized 
market per se. 


6.7. Summary: Economically justifiable futures markets 


An inclusive set of markets would include a market for every imag- 
inable delivery date, location, grade, and any other distinguishing 
characteristic for a particular commodity. In 1876 the Liverpool Cot- 
ton Exchange, for example, distinguished contracts by the month of 
delivery, the time of sailing, the type of ship (sail or steam), the crop 
(new or old), and the grade.” The relevant economic issue, however, 
is which of these separate markets are economically justifiable. 
Because markets exist to communicate prices, an explicit market is 
useful only when the price cannot be learned somewhere else to an 
approximation sufficient for most purposes. This logic excludes most 
of what would make up a complete set of markets. Separate futures 
markets for different locations are not necessary because futures 
prices in various locations inevitably settle into a stable relationship. 
That cleaning and drying to change grades is easily done given suffi- 
cient time makes separate futures markets for different grades rarely 
necessary. Separate contracts for many delivery dates are rarely nec- 
essary because differences in the price of storage from a long-term 
average are rarely persistent and predictable, at least beyond the time 
producers can increase planned production substantially. 


33 New York Post, 19 October 1876. 
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In fact the list of economically justifiable markets is short. The 
market system must communicate only these prices explicitly: spot 
prices for various grades and varieties, although in a few cases such 
as wheat forward prices of several varieties may be indispensable; 
local prices for present storage and use; a central market’s prices for 
future delivery, with delivery dates only for those months where 
there is a significant change in the supply or demand for loans, such 
as at harvest time or the opening of navigation; and prices in the 
central market no farther ahead than complete flexibility is possible, 
which means, in practice, few explicit prices for delivery beyond a 
year or two. 

Although the list of economically justifiable markets is short, par- 
ticularly when compared to a list of a complete set of markets, the 
absence of many prices in no way implies a failure on the part of the 
market system. The great majority of the missing prices are implicit 
in and easily calculated from the few explicit prices. Indeed, a con- 
centration of trading in truly important markets is optimal, because 
in that manner liquidity is increased and transactions costs are kept 
to a minimum. 


CHAPTER 7 


Conclusion: The economic function of 
futures markets 


Long popular as a stylized representation of the reasons that a han- 
dler of commodities uses futures markets is the picture of a miller 
who sells a futures contract because he is concerned with the fluctu- 
ating value of his inventory of wheat. If the spot and futures prices 
of wheat rise by the same amount, he loses on his short position in 
futures what he gains in the value of his inventory, and if prices fall, 
the reverse happens. Because the net is zero regardless of the way 
the prices move, it is as if the miller has bought insurance against 
movements in price. Although those dealers actually using futures 
markets as well as scholars closely studying them know that this 
stylized representation distorts reality, not least because spot and 
futures prices do not move in parallel, they insist on employing it, 
maintaining that it conveys the essential purpose of futures markets. 
After observing actual hedging in futures contracts as transactions 
done simultaneously with those in other markets and examining the 
reasons dealers hold inventories, it becomes clear that thisstandardized 
representation does much worse than ignore a few subtleties of actual 
hedging practices. The stylized representation of a miller wanting 
price insurance is fundamentally wrong, and it misrepresents the func- 
tion of futures markets. Futures markets are not about price insurance. 
Others, of course, have proposed explanations of futures markets 
to replace the simple price insurance view. But for its part, the 
theory of futures markets as markets for information also misrepre- 
sents futures markets, because all markets, not just futures markets, 
convey information about the future. The liquidity theory is based 
on too extreme a dichotomy between futures contracts and forward 
contracts. In contrast to the price insurance theory, the information 
theory, and the liquidity theory, the primary purpose of futures 
markets is to serve as markets for implicit loans of commodities. 


7.1. The role of risk 


The interpretation of the purpose of futures markets hinges on 
which inflexibilities and nonlinearities are important in the economic 
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system. The conventional analysis based on the view of risk aversion 
maintains that the principal nonlinearity in the world is in the pref- 
erences of commodity dealers toward risk. The view advanced here 
is that the important convexities are much deeper in the system, and 
arise from the high proportion of fixed costs in processing opera- 
tions, the substantial increases in costs to move or process commodi- 
ties quickly, the extreme inflexibility tied to the cycle of the crop- 
year in the supply of agricultural commodities, and the limits on the 
management capacity of firms. These nonlinearities in production 
and processing are ignored entirely in presentations of futures mar- 
kets as markets for price insurance. Regardless of whether firms 
have nonlinearities in their utility functions, the nonlinearities in 
production are what are important to futures markets. It may well 
be that the risk aversion of the final consumers induces the pressure 
to move and process commodities quickly, yet the fact remains that 
even commodity dealers who are risk neutral have reason to use 
futures markets, and it is dealers’ use of futures markets that is of 
interest. 

All this is not to say that risk has nothing to do with futures 
markets. On the contrary, the riskiness in agricultural production, 
transport, and processing has much to do with the reason firms hold 
inventories and use futures contracts. Because of the large fixed 
investments in operations like milling, the riskiness in the availability 
of material is sufficient to trouble the managers of the firm regard- 
less of whether they feel any particular aversion toward risk. These 
risks in the availability of raw material are unlike the individual risks 
at the center of the portfolio theory, which presumes that individu- 
als who diversify, pool, or otherwise transfer their own risky position 
to others can together eliminate most of the risk. The important 
risks in commodities, however, are much harder to diversify. A small 
harvest of wheat affects all millers in the region, and pooling that 
risk among them will not reduce it. An ice jam affects all the region’s 
shippers. Consequently, the perspectives of price insurance and the 
portfolio theory at their best apply poorly to commodity markets. 

Even if a firm is risk neutral in the sense of its preferences, it is 
called upon to make many decisions in an uncertain world. It is 
always forced to gamble on whether it should obtain a loan of its raw 
material far in advance or wait, hoping that prices will move in its 
favor. A gamble is inevitable in the size of the stock it chooses, and 
the duration of its loan, whether for three months or for six months. 
It can never be sure while using its reserve of raw materials that a 
greater emergency will not arise moments later. These business deci- 
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sions about inventories are comparable to those about the choice 
between long-term and short-term financing, the choice of the 
amount of money to borrow, and the choice of arranging some of 
the financing in advance. With inventories, as with money, many of 
the choices will prove wrong, and some firms will be consistently 
wiser than others. Yet simply because there are business risks in- 
volved does not necessarily mean that risk aversion is dominant in 
explaining the responses firms take. 

Nor is all this to say that firms are not risk averse. The point is 
that the great part of what is interesting, at least about commodity 
prices, can be explained without the analytical complication of risk 
aversion, whatever are the actual preferences of firms toward risk. 
After all, significant advances have been made in understanding the 
demand for money with the simplifying assumption that firms are 
risk neutral. When modeling the complex behavior of commodity 
firms, one can present a simplified view of the technology and scope 
of the firms in trade for a more complex view of their preferences 
toward risk, or one can emphasize the complexities of technology 
and scope of firms while presenting a simplified view of preferences 
toward risk. This second approach allows more insight into the be- 
havior of commodity markets. 

In any case, even if risk aversion were added to the analysis, it is 
not at all clear that firms would use futures markets more as op- 
posed to less. Given that the firm already owns a flour mill, its first 
response to risk aversion might be to increase the amount of wheat it 
borrows, accepting the certain loss of the premium for borrowing as 
a means of reducing the chance of high shortage costs. If the miller 
borrows wheat implicitly through the double transaction of buying 
spot and selling for future delivery, his added borrowings will in- 
crease his use of futures markets. In any case, the analysis of risk 
aversion indicates that a risk-averse miller would want to add long 
positions in forward wheat to his predetermined position in milling, 
which he would do by selling fewer futures contracts against his 
inventory. Whether the net effect on the use of futures markets is 
positive or negative depends on the particular circumstances of that 
flour miller. He could well make less use of futures markets if he 
were averse to risk. 


7.2. Tests of the various theories 


However convincing is the argument that a theory of futures mar- 
kets can be constructed without recourse to the complication of risk 


Conclusion 233 


aversion, more is required to displace the view of futures contracts 
as insurance against fluctuating prices. If one theory tightly fits all 
observed behavior while the others fail to explain some crucial fact, 
clearly that one is the strongest theory. But because motivations are 
inherently unsusceptible to measurement, it might seem impossible 
to gather evidence to test any theory of why dealers in commodities 
use futures markets. Even so, particular theories imply particular 
results in the observable behavior in commodity markets. 

Previous pages have presented many facts, often unimportant in 
themselves, about commodity markets, and it is time to draw that 
evidence together. It concerns the terminology of traders, the num- 
ber of active futures markets, the delivery months actively traded, 
industrywide inventory behavior, the extent of bias in futures prices, 
the patterns in spreads, and such seemingly unrelated institutions as 
grain banks. Collectively this evidence provides overwhelming sup- 
port for the view that the function of futures markets is to serve as 
implicit loan markets for commodities. 

To review, the evidence is strongly against theories of futures 
markets based on risk aversion. In the first place, study after study 
has failed to find a significant bias in futures prices, let alone a bias 
of the magnitude required by the theory of normal backwardation. 
In addition, the theory of normal backwardation cannot explain the 
observed patterns and volatility of spreads between futures prices. 
The conclusion of little or no bias in futures prices also casts doubt 
on the portfolio theory of hedging, which also requires a bias in 
futures prices. Second, and more important, the observed negative 
correlation between the return to milling and the return to holding 
wheat, for instance, implies that a risk-averse miller would want to 
hold wheat along with his predetermined position in milling, or, in 
other words, that a risk-averse miller would choose to leave some of 
his inventory of wheat unhedged. In contradiction to this fact, the 
portfolio theory of hedging presumes as the starting point of its 
analysis that risk aversion induces dealers like millers to hedge their 
inventories with sales of futures contracts. Thus, even on their own 
terms the theory of normal backwardation and the portfolio theory 
of hedging are flawed because their basic assumptions are incorrect. 
In much the same manner, the liquidity theory is suspect in its 
presumption of a gulf between futures contracts and forward con- 
tracts that does not exist. 

Because no futures market has long survived without interest 
from handlers of the particular commodity, the majority of whom 
use futures contracts in association with their inventories, it follows 


234 The economic function of futures markets 


that the reasons futures markets exist derive from the reasons 
dealers hold inventories. Consequently, it must be counted against 
the liquidity theory of futures markets that it offers no explanation 
of dealers’ inventory practices. The liquidity theory is more properly 
viewed as a statement about the difficulty of operating actual mar- 
kets. It does not stand by itself, explaining only the relative costs of 
alternative systems of markets. A broader theory is needed to ex- 
plain why any system of markets is needed or why firms follow 
particular inventory practices, which are perplexing to say the least 
because of the persistence of storage in the face of spreads below full 
carrying charges. Although the theories of normal backwardation 
and the portfolio theory of hedging put forth an explanation of the 
use of futures markets given a dealer’s level of inventory, they too 
offer no reason why the dealer was holding commodities in the first 
place. On the other hand, the theory of the supply of storage, as 
developed by Working, addresses precisely this issue, answering that 
it is as if dealers are supplying the service, which they are willing to 
do at times at a negative return because of the convenience yield of 
holding inventories. And plots of the so-called price of storage 
(which is the spread between the appropriate spot price and the 
futures price) against actual holdings of many different commodities 
display exactly the regular relationships predicted by this theory. 
The theory of implicit loan markets is an expansion of the theory of 
the supply of storage, delving into the reasons firms will hold inven- 
tories at a seeming loss. Besides suggesting that the supply of storage 
is better understood as a demand for accessibility, the theory of 
implicit loan markets makes clearer that dealers use futures con- 
tracts as part of a more complex set of transactions through which 
they borrow commodities. It also explains why they should borrow 
rather than own outright. 

What the theory of the supply of storage fails to emphasize, and 
what the other theories ignore entirely, is that dealers’ transactions 
in futures markets are conducted simultaneously with other transac- 
tions. Contrary to the representation in the theories of normal back- 
wardation and the portfolio theory of hedging, a firm does not first 
buy its inventory on the spot market, and then, after contemplating 
the riskiness of its position, hedge with a short sale of a futures 
contract. Rather, it conceives of and executes the two trades as if 
they were one, as seen in the widespread practice of basis trading in 
which traders discuss only the difference between the spot price and 
the futures price. This pattern of behavior is perfectly consistent 
with the theory of implicit loans, in which the principal tenet is that 
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these various combinations of transactions implicitly amount to the 
explicit position of borrowing a commodity. 

An examination of the particular commodities with active futures 
markets compared to those with none is less helpful in distinguish- 
ing one theory from another. While the theory of implicit loan mar- 
kets predicts that those commodities with inflexibilities in produc- 
tion, transportation, and processing are most likely to develop active 
futures trading, the insurance view of futures markets would predict 
that those with the most volatile prices would have futures markets. 
Unfortunately, inflexibilities in supply and demand, by their nature, 
imply large changes in spot prices. There are, however, no active 
futures markets in commodities without major inflexibilities, as the 
predominance of agricultural commodities on the roster of futures 
markets best demonstrates. 

Although the evidence of the roster of active futures markets can 
only weakly distinguish among the various theories, the particular 
delivery months for each active futures market provide a powerful 
test. The theory of implicit loans alone accounts for the observed 
delivery months. While the insurance view of futures markets has 
little to say about the number of delivery months to be expected, in 
part because presentations of the theory rarely consider in which 
contract to place the hedge, the number of delivery months is cen- 
tral to the liquidity theory, which claims that ordinary futures ex- 
changes deliberately restrict the number of contracts traded in order 
to increase liquidity. The theory of implicit loan markets adds to the 
liquidity theory the further prediction that the particular calendar 
months will be those marking breaks in the cycle of production and 
demand for the commodity, and in any case will not stretch beyond 
a year or so, a length of time that coincides with a substantial in- 
crease in the flexibility of supply. This pattern of delivery months is 
exactly that found in futures markets, especially the oldest markets 
like the grains that developed with no conscious control on the part 
of the Chicago Board of Trade. Moreover, when traders were 
offered a wide selection of delivery months, as in the cotton markets 
of the 1880s, they gravitated toward months demarking the impor- 
tant breaks in the crop-year. 

Another point of evidence in favor of the theory of implicit loan 
markets, and against the insurance view of futures markets in par- 
ticular, is the terminology of commodity markets itself. The term 
“hedge” with its suggestion of risk aversion became current long 
after futures markets developed, and it is alien to all other idioms. 
On the other hand, terms like “contract for future delivery at the 
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seller’s option as to time,” “to arrive sometime hence,” and “on the 
spot,” besides conforming to one another, naturally express the ex- 
ercises in inventory control underlying the theory of implicit loan 
markets. 

At one time or another explicit markets have existed for the bor- 
rowing and lending of a wide range of commodities, from grain, to 
shares of stock, to uranium, often in place of futures markets. The 
imagination need not stretch far to conceive of these institutions in 
place of all futures markets. Although the various theories are in- 
tended to explain futures markets, they should be able to allow for 
such changes in institutional forms. Yet, with the exception of the 
theory of implicit loans, none of the theories of futures can accom- 
modate explicit loan markets. The possibility of explicit loan markets 
is especially damaging to the theory of futures markets as markets 
for information, since explicit loan markets remove any direct infor- 
mational role for futures markets. Likewise, all theories, besides that 
of implicit loans, can find no place for institutions like grain banks, 
which might well have been the dominant institution in the grain 
trade had the citizens of Illinois not resisted fractional reserve bank- 
ing in grain. 

In short, the evidence supports one and only one theory. The 
function of futures markets is to serve as implicit loan markets for 
commodities. Loan markets, whether for money or for commodities, 
allocate scarce inventories to the firms whose need for them is great- 
est at the moment. Through the hurly-burly of futures trading, 
prices emerge, with remarkable order and allocative sophistication, 
for interest rates on commodity loans. 


7.3. A stylized representation of the function of futures markets 


In place of a risk-averse miller wanting price insurance for the value 
of his inventory, a more accurate stylized representation of the use- 
fulness of futures markets is that of a risk-neutral miller who is 
worried about interruptions in his supply of wheat. To avoid the 
costs of his equipment standing idle, he calculates that it would be 
worthwhile to pay for at least some access to a secure supply of raw 
material. One way of obtaining temporary access to wheat would be 
to borrow wheat from someone else for a period of time, paying as it 
were an interest rate to borrow wheat. The other person is content 
to lend his wheat because the miller is willing to pay more to have it 
on hand temporarily. If it happened that the miller did not need the 
wheat, he could return it. On the other hand, if he needed the wheat 
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suddenly, he could use it immediately. Of course, he would have to 
find other wheat of the same grade to return to the lender, but he 
would have the remaining period of the loan to do so. Another way 
of accomplishing a loan would be for the miller and the lender to 
write their compact in terms of a repurchase agreement, stipulating 
that the party with the wheat sell it to the miller forthwith and that 
the original owner repurchase the wheat some time later at a price 
fixed in advance. Regardless of the price of wheat, the price for the 
repurchase part of the agreement will be set lower than the original 
purchase. Through this difference in price the miller pays the use 
charge, that is, interest on the wheat. From his perspective it does 
not matter that he dealt with one party or two. Once he has bought 
the wheat, he has a contract for the future delivery of wheat. In the 
jargon of futures markets, he is a short hedger because he has sold a 
futures contract against his inventory of wheat. Thus, the miller goes 
short in futures contracts, in combination with his simultaneous spot 
purchase of wheat, in order to borrow wheat implicitly. 

Even if stylized, this representation of the function of futures 
markets should redirect research on them. The function of futures 
markets is closely related to the function of money markets. Many 
of the issues arising in the study of money markets could be profit- 
ably pursued in the setting of commodity markets. For example, 
one could investigate much more carefully the transformation costs 
involved in processing commodities quickly and hence understand 
better the demand for inventories. One could also investigate the 
capabilities of futures markets as the equivalent of financial inter- 
mediaries, and their relative advantages compared to explicit loan 
markets. One could also investigate the behavior of commodity in- 
terest rates, both over time and as a term structure at any one time. 
Few institutions offer the theoretical and empirical challenges of 
futures markets. 
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Actuals: The term actuals encompasses all transactions in a commodity, 
whether for immediate or deferred delivery, that are not futures contracts 
(q.v.). Contrary to the implication of the term itself, a seller of actuals need 
not actually own the commodity, although most often he does. 


Arbitrage: Arbitrage is the purchase in one market at a low price while 
simultaneously selling at a higher price in another market, that price more 
than covering the relevant transportation expenses, storage fees, interest 
costs, and so forth. Among commodity traders, arbitrage is sometimes used 
as a synonym for the risky position of a straddle (q.v.) or spread (q.v.). The 
term arbitrage is better reserved for those combinations of positions without 
any risk. Under that definition the phrase risk arbitrage is a contradiction. 


Backwardation: A backwardation occurs when the price of a good for later 
delivery stands below the price of that good for earlier delivery. Of British 
origin, the term arose from the practice of continuing obligations from one 
delivery period to another. If a seller wanted to postpone delivery until the 
next balancing of accounts, he induced the buyer to take later delivery by 
paying him a fee called a backwardation. Compare with inverse carrying 
charges and contrast with contango. 


Basis: Basis describes the difference from some other price, one commod- 
ity’s price being “based” on the price of another commodity. Usually this 
second commodity is a futures contract (q.v.). Thus, the basis price is like a 
premium over (or discount under) the price of the futures contract. The 
basis can refer to location and grade as well as time. 


Bear straddle: A bear straddle is a straddle (q.v.) in which the nearer futures 
contract (q.v.) is the short position (q.v.) while the more distant contract is 
the long position (q.v.). A bear straddle commits a trader first to deliver a 
commodity and then to receive it back. Sometimes a bear straddle is called a 
“bear spread” or a “back spread.” Compare with bull straddle and butterfly 
spread. 


Bucket shop: (1) A bucket shop is a small brokerage house that takes posi- 
tions opposite those of its clients, rather than acting as a commission mer- 
chant (q.v.) to arrange deals with other parties on their behalf. The bucket 
shop hopes that orders to buy nearly equal those to sell so that it ends up 
with a negligible position itself. By keeping its margin (q.v.) requirements 
low and allowing a small minimum order, it seeks the small-time trader. 
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(2) When a regular brokerage house matches orders internally rather than 
letting everyone on the floor of the exchange bid for them, it too is said to 
bucket orders. 


Bull straddle: A bull straddle is a straddle (q.v.) in which the nearer futures 
contract (q.v.) (the near leg) is a long position (q.v.), while the more distant 
contract (the far leg) is a short position (q.v.). Thus, a bull straddle commits 
a trader first to receive a commodity and then to deliver it. A bull straddle 
can be constructed from two separate transactions in futures contracts or 
from one with a trader who specializes in straddles. Compare with bear 
straddle and butterfly spread. 


Butterfly spread: A butterfly spread is the combination of a bull straddle (q.v.) 
and a bear straddle (q.v.). One of the futures contracts (q.v.) in the bull 
straddle overlaps with one of the contracts in the bear straddle, so that a 
butterfly spread has, for example, one long (q.v.) contract for May delivery, 
two short (q.v.) contracts for July delivery, and one long contract for Sep- 
tember delivery. If plotted, these positions would look like the shape of a 
butterfly from the front. 


Call: A type of option (q.v.), a call gives its taker the right, but not the 
obligation, of buying from another party at a price specified in the contract. 
If the privilege is exercised, however, the maker of the call has the obliga- 
tion to sell. Contrast with put. 


Carrying charge: See spread. 


Cash: Cash refers to prompt payment with currency or its equivalent. Be- 
cause most contracts call for payment on delivery, a purchase with immedi- 
ate delivery is often said to be at the “cash price.” Sometimes, however, cash 
price refers to deals with neither immediate delivery nor immediate pay- 
ment. In this sense, however, cash, as well as its synonym actuals (q.v.), is 
meant solely to contrast with futures contracts (q.v.). 


CIF: CIF is an abbreviation meaning a good has arrived with “cost, insur- 
ance, and freight” paid by the seller of the good. The buyer, however, must 
assume the additional charges of getting the good into his warehouse or on 
board a vessel. Contrast with FOB and compare with on track. 


Clearinghouse: Begun as central locations where the the clerks of the mem- 
bers of clearing associations met to balance accounts, clearinghouses have 
evolved into adjuncts of exchanges dealing in futures contracts (q.v.). An 
exchange’s clearinghouse settles transactions executed on the floor of the 
exchange through a process of matching sales and purchases. It also over- 
sees delivery procedures, including the recording of delivery notices (q.v.) 
and the passing of warehouse receipts (q.v.). 


Clearing member: Some futures commission merchants (q.v.), in addition to 
being members of a commodity exchange, are members of the exchange’s 
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clearinghouse (q.v.). All trades of nonclearing members must be registered 
and eventually settled through a clearing member. 


Commission merchant: A commission merchant buys and sells for others. His 
function could involve little more than executing a transaction on the floor 
of an exchange of which he is a member. On the other hand, he might 
assume the responsibility of handling goods on consignment (q.v.), oversee- 
ing in turn their arrival in town, inspection, placement into storage, and sale 
or transshipment depending on the owner’s instructions. In all cases, he is 
acting as the agent for his principal (q.v.) and does not himself take title to 
the goods, except in the case of negotiable instruments like warehouse re- 
ceipts (q.v.), which belong to the party in physical possession. 


Consignment: A consignment is a good given over to another’s care. See 
commission merchant. 


Contango: Of British origin, contango describes the situation where the price 
of a good for later delivery is higher than that of the same good for earlier 
delivery. The term arose from the practice of continuing obligations from 
one accounting period to another. Contrast with backwardation. 


Contract grade: For each futures contract (q.v.), an exchange designates a 
particular grade of the commodity eligible for delivery. Some exchanges set 
premiums and discounts for delivery of grades other than the contract 
grade, which in consequence is sometimes known as the “par grade.” Some- 
times several grades are eligible as the contract grade, although shorts (q.v.) 
will usually find it advisable to use only one. Delivery must be made at one 
of the official delivery points (q.v.). 


Corner: A corner occurs when a few people gain control of all available 
supplies of a good, thereby being in a position to sell at inflated prices and 
to force other parties who had promised to deliver that good, but who can 
no longer do so, to pay heavy damages to the cornerers. See squeeze. 


Crush: Far from implying romance, crush refers to the process by which 
soybeans are converted to soybean meal and soybean oil. To “put on the 
crush” is a complex spread (q.v.) among futures contracts (q.v.), specifically 
multiples of long (q.v.) 10 soybean contracts, short (q.v.) 12 meal contracts, 
and short 9 oil contracts. This complex spread amounts to the forward sale 
of the service of crushing. A “reverse crush,” which reverses these three 
positions, long and short, amounts to a forward purchase of the service. 


Day trader: A day trader holds a position only during the day, liquidating it 
before the close of trading in order to have no exposure overnight. Thus, a 
day trader hopes to profit from moves in price over the course of several 
hours. A scalper (q.v.), in contrast, holds positions for a matter of minutes. 


Delivered: See FOB. 
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Delivery month: The delivery month on a futures contract (q.v.) is the span of 
time during which the short (q.v.) must make delivery, the exact day being 
at the short’s option. As commodity markets have evolved, the first notice 
day and the last notice day do not always span an exact calendar month, 
although the span is called “May,” “June,” etc., for convenience. See delivery 
notice. 


Delivery notice: A short (q.v.) in a futures contract (q.v.) makes written notice 
to the clearinghouse (q.v.) and through the clearinghouse to a long (q.v.) of 
his intention to make delivery of the physical commodity in order to settle 
his contract. Usually a day or two following his delivery notice, the short 
passes the commodity or warehouse receipt (q.v.). 


Delivery points: Commodity exchanges designate the locations delivery can be 
made in order to settle a futures contract (q.v.). For example, the soybean 
contract of the Chicago Board of Trade can be settled with delivery at either 
Chicago or Toledo, Ohio. 


Exchange for physicals: An exchange for physicals, often abbreviated EFP, is a 
transaction in futures contracts (q.v.) between two dealers in commodities 
conducted away from the trading floor of the futures market. For example, 
a dealer in copper may have a quantity of scrap and a short (q.v.) position in 
a futures contract. Another dealer, wanting to buy copper scrap, might hold 
a long (q.v.) position in the same contract. As the first dealer delivers the 
scrap to the second, they cancel their futures contracts themselves. In grain 
markets, this type of transaction is called “ex pit,” while in some other 
markets it is an “exchange for product.” 


Ex pit: See exchange for physicals. 


Floor traders: A floor trader, a member of a commodity exchange, trades for 
his own account, rather than acting as a broker for others as does a futures 
commission merchant (q.v.). Most floor traders are scalpers (q.v.) or day 
traders (q.v.). They are also referred to as “locals.” 


FOB: FOB abbreviates the phrase “free on board.” It means that the charges 
for placing a good on board ship are assumed by the seller of that good. 
When the buyer assumes title, he is responsible only for the price of the 
good. “Delivered” is much the same as FOB except that the seller would be 
responsible for the charges of getting the good into a warehouse rather than 
on board a ship. Contrast both with CIF and on track. 


Forward contract: In its most general sense a forward contract is any agreement 
calling for the execution of some act in the future, including, but not limited to, 
futures contracts (q.v.). Sometimes the term is used to refer to those contracts 
containing conditions tailored to the particular needs of the contracting parties 
rather than to the standardized terms of a futures contract. 
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Full carrying charges: When a spread (q.v.) exactly covers the warehouse fees, 
insurance premiums, and capital expenses of holding the commodity, it is 
said to be at full carrying charges. 


Futures commission merchant: A futures commission merchant specializes in 
buying and selling futures contracts (q.v.) for his clients. See commission 
merchant. 


Futures contract: Futures contract abbreviates the phrase “contract for future 
delivery.” It usually refers to one of the standardized contracts traded in 
high volume on a central exchange. Compare and contrast with forward 
contract. 


Hedge: A hedge is the position taken in futures contracts (q.v.) by a dealer in 
commodities. When a dealer buys a futures contract, his position is called a 
long hedge. When he sells a futures contract, he has a short hedge. 


Hedger: Hedger is the term applied to dealers in commodities who take a 
position in futures contracts (q.v.). 


Inverse carrying charges: Also known as backwardations (q.v.), inverse carry- 
ing charges occur when the nearby delivery months (q.v.) have higher prices 
than those of futures contracts (q.v.) for later delivery. 


Leg: A leg refers to one of the two positions constituting a spread (q.v.) or 
straddle (q.v.). 


Limit move: Commodity exchanges and the Commodity Futures Trading 
Commission limit the maximum advance or decline in price from the closing 
price the previous day. When prices are “limit up” or “limit down,” either 
sellers or buyers find the price unrealistic, and trading ceases. Limit moves 
have nothing to do with the term limit order (q.v.). 


Limit order: In contrast to a market order (q.v.), a limit order specifies condi- 
tions under which a broker may execute a trade. For example, a broker 
executes a limit order to sell at $1.10 only if the price rises that far or 
higher. Contrast with stop order. 


Margin: Margin is a deposit, usually of money or exceptionally safe and 
liquid assets like Treasury bills, that secures the execution of a contract. 
With a contract for future delivery, there is a chance that either the buyer or 
seller might default if the market price moves against him, so it is customary 
for both parties to the deal to deposit a set sum called “original margin.” 
When the price changes, a margin call (q.v.) is made. Additional funds 
called “variation margin” are required from the party against whom the 
price has moved so that the contract remains secure. 


Margin call: If prices move against his customer, the futures commission 
merchant (q.v.) demands additional funds, otherwise known as margin 
(q.v.), in order to ensure the performance of futures contracts (q.v.) that the 
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broker has initiated on the customer’s behalf. If the customer fails to meet 
the margin call, the broker can close out the position. 


Market order: A market order instructs a commission merchant (q.v.) to buy 
(or sell) as soon as possible with no restrictions, except that he make a 
reasonable effort to obtain the best price. Contrast with limit order. 


Marking to market: (1) Marking to market is a practice adopted to ensure that 
in the face of volatile prices the obligations of buyers and sellers are met. 
The effect of marking to market is to renegotiate a contract by readjusting 
the margin (q.v.) to equal the difference between the original price of a 
contract and its current market price. (2) Marking to market is also used to 
refer to the accounting convention of relisting all assets or liabilities at their 
current worth. 


Offset: To offset means to eliminate a position in futures contracts (q.v.) by 
an opposite transaction. The sale of a contract for the same delivery month 
(q.v.) offsets a long position previously taken, just as a purchase offsets a 
short (q.v.) position. 


On track: On track refers to goods in which the buyer must assume the 
tranfer fees for moving the good from the rail yard to its destination. Com- 
pare with CIF and FOB. 


Open interest: Open interest refers to the number of futures contracts (q.v.) 
outstanding at a particular moment, that is, the number of contracts that 
have not been canceled by an offsetting trade. The official figures give the 
open interest at the close of each day’s trading. 


Option: An option is a contract allowing one of the parties to choose whether 
he proceeds with the agreement. Thus, an option is a conditional contract. 
Although futures contracts (q.v.) are unconditional contracts, they are some- 
times, as was the case especially in the late nineteenth century, referred to as 
options, because the short (q.v.) has the option of the exact day of delivery 
during a delivery month (q.v.). See privilege. 


Original margin: See margin. 


Pit: A trading pit is a specially constructed set of steps, usually hexagonal, 
on the floor of a commodity exchange. On some exchanges this area is 
called a “ring” after the circular restraining bar. 


Principal: A principal is the individual ultimately responsible for paying for 
a purchase or delivering on a sale. He will often appoint a commission 
merchant (q.v.) to act as his agent. 


Privilege: A privilege is a contract in which one of the parties may choose 
whether or not to proceed with the rest of an agreement. Option (q.v.), a 
term synonymous with privilege, is more common in modern usage. For 
examples of privileges and options, see put, call, and put-and-call. 
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Put: A type of option (q.v.), a put gives its taker the right but not the 
obligation of selling to another party at a price specified in a contract. The 
maker of the put, on the other hand, has the obligation to buy if the privi- 
lege is exercised. Contrast with call. 


Put-and-call: A put-and-call is a type of option allowing its holder to call a 
commodity from or to put the commodity to the person selling the option. 
Because a call (q.v.) is the right to buy and a put (q.v.) the right to sell, a 
put-and-call gives the right, but not the obligation, to buy or sell at a price 
specified in a contract. 


Repurchase agreement: A repurchase agreement (repo, for short) is a type of 
contract in which a party sells a commodity (or bonds, or shares of stock) to 
another, and commits himself to buy the commodity or its equivalent back at 
a later date at a stipulated price. The purchase and repurchase prices need 
not be the same. In essence, a repurchase agreement amounts to a double 
loan, one party obtaining temporary use of the commodity, the other tem- 
porary use of money. 


Ringing up: Ringing up is a method of settling (q.v.) contracts. If a person 
has sold to another, and he to another, who in turn has sold to the first 
person, their transactions form a ring. The members of a ring agree, in the 
interest of economy since the good will come right back to where it started, 
to cancel their contracts and pay only the differences in their obligations. 


Rollover: A rollover postpones an obligation either to take or make delivery, 
most often in the case of futures contracts (q.v.). The existing position is 
liquidated and simultaneously reinstated in another delivery month (q.v.). 
This is accomplished either by (1) taking a position in a contract that offsets, 
and in effect cancels, an immediate obligation while opening the equivalent 
in the more distant delivery month, or by (2) arranging the appropriate 
straddle (q.v.). In this most common sense, rollover implies the special class 
of a “roll forward,” namely rolling a nearby futures contract into a more 
distant contract. “Roll back,” contrary to natural usage, means to roll a 
futures contract for distant delivery into a nearer month. A transfer (q.v.) is 
a rollover when the contract is just about to expire. 


Scalper: A scalper tries to buy just a little below the market price and to sell 
just a little above it by anticipating the direction of price changes. At other 
times, scalpers act as wholesalers, buying (or selling) a large order and then 
breaking it into smaller amounts. A scalper holds his position for only a few 
minutes and hopes to make a small amount of money on each of many 
trades. 


Settlement price: A settlement price is a price selected to be typical of prices at 
a particular time of day, which provides a standard for the payment of 
differences, the application of variation margin (q.v.), and the invoice price 
for physical deliveries. Usually the settlement price is the closing price. 
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Settling: In its most general sense, settling refers to the actions taken to fulfill 
a contract. For example, the delivery of warehouse receipts (q.v.) settles a 
contract for future delivery of grain. 


Short: Short describes the market position of someone who has sold some- 
thing, usually a futures contract (q.v.). 


Short selling: Short selling is the selling of a good that has not yet been 
bought. A short seller hopes that the price of the good will fall, so that when 
he buys the good to deliver, it will be at a price lower than that at which he 
has sold it. 


Speculator: In commodity markets the term speculator is a catchall for any- 
one who does not handle the commodity and who hopes to profit from 
movements in price. In practice some dealers do, in fact, speculate. 


Spot: The term spot refers to a good that is right at hand, and so available 
for immediate delivery. When the good is delivered immediately, the price 
paid for that good is said to be the “spot price.” 


Spot month: Spot month refers to the futures contract (q.v.) whose delivery 
month (q.v.) is closest to the present. It is the next contract to expire. Be- 
cause not all twelve months are covered in, for example, the wheat futures 
market, there being only March, May, July, September, and December, in 
early April the contract for May delivery is designated as the spot month. 
See spot. 


Spread: A spread is the difference between the price of a good for two 
different dates of delivery or at two different locations. The term is also 
used to describe the trades necessary to achieve such an implicit position in 
the market, for example, by the purchase of a near-term futures contract 
(q.v.) along with the sale of a distant-term futures contract. The difference 
in price between later delivery and earlier delivery is the “carrying charge” 
for that commodity, which in the extreme is at full carrying charges (q.v.). 
See straddle. 


Stop order: A stop order is put in place to protect a profit or limit a loss. 
Owning a commodity currently selling for $1.00, a trader might place a stop 
order at $.90 in order to liquidate his position if prices fell. A limit order 
(q-v.), in contrast, would be above the current price. If the trader were a 
short (q.v.) instead of a long (q.v.), the limit order would be below the 
current price and the stop order above it. 


Squeeze: A squeeze is a form of corner (q.v.) that involves the long (q.v.) 
taking advantage of his dominant position in futures contracts (q.v.) quite 
apart from his holdings of the physical commodity itself. 


Straddle: Straddle is a synonym for spread (q.v.), which refers to the simulta- 
neous taking on of both a long (q.v.) and a short (q.v.) position in futures 
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contracts (q.v.). In options markets (q.v.), straddle has the quite different 
meaning of a put-and-call (q.v.). 


Switch: Switch is a synonym for rollover (q.v.). 


Transfer: When a futures contract (q.v.) comes due, the seller can postpone 
delivery by transferring his obligation into a later month. Often in practice 
he buys back his contract and sells one calling for delivery in a later month. 
By this operation, he pays (or receives, as the case may be) the difference 
between the prices for these two delivery dates. See rollover. 


Transitu: Transitu describes the sale of a good while en route from one place 
to another. 


Variation margin: See margin. 


Warehouse receipt: A warehouse receipt is the acknowledgment a warehouse- 
man gives when he accepts goods into his warehouse. The receipt lists the 
good’s condition and quantity, as well as the time it was placed in storage. 
Often these warehouse receipts become fungible and negotiable, allowing 
the owner to sell his good simply by passing his warehouse receipt to some- 
one else. 
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